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I Amoebic Hepatitis 
By THOMAS B BUTCHER, M D 
Visiting PliTBicmn 

and 

A M HARVEY, M D 
Assistant Resident Physician 


Case presented by Dr AM Harvey 

This patient is a twenty-six year old colored ebanffenr who was 
admitted to the hospital on October 30, 1036, complaining of severe 
pain in the right upper quadrant of the abdomen of four days’ dura- 
tion He has had no serious illnesses in the past Five months ago 
the patient had a penile lesion but frequent Wassermann tests taken 
since that time have all been negative For the past two years he has 
had occasional attacks of mdigestion These appear about once each 
month, consist of epigastric pain which comes on about one o’clock 
in the morning, and is quickly relieved by drinking warm water He 
passed a black-looking stool on two occasions during the month prior to 
his admission There was no history of his ever having bad diarrhoea 
or dysenteric symptoms The patient has never been out of the Clt^ 
of Baltimore 

Four days before coming to the hospital, while standing quietly, 
he developed a sudden sharp pam m the epigastric region which radi- 
ated to the right side of his chest The pain was continuous m char- 
acter and was not associated with nausea, vomiting or diarrhoea Tlic 
foUowmg day the pam appeared only when he inspired, and he noticed 
a dull ache in the region of his right shoulder Fever, headache, and 
general malaise were present, but he had no chill or cough The 
pam persisted, and he finally came to the hospital for treatment on 
the fifth day of his illness 

* Presented before the Southern Medical Association, No\emher, 1936 
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INTERNATIOXAI/ CLINICS 


Physical examination revealed the following points of interest 
temperature 102, pulse rate 85, respiratory rate 20 The patient 
looked ill, was complaining of sharp pain in the right upper quadrant 
of the abdomen brought on by inspiration, but he was m no acute dis- 
tress The skin was wann and moist, and the mucous membranes 
u ere of good color There was no ]aundice and no cyanosis The ton- 
sils were slightly enlarged The heart and lungs were entirely nor- 
mal The mam interest of the examination centered in the abdomen 
The upper portion moved very little with respiration There was 
marked tenderness to light palpation, muscle spasm, and rebound 
tenderness below the costal margin on the right No masses could be 
felt but the liver edge was percussed 4 cm below the costal margin in 
the mid-clavicular line The remainder of the abdomen was soft 
No tenderness was present on rectal examination, and no masses were 
felt There was no peripheral edema, or clubbing of the fingers The 
reflexes were equal and active 

The laboratory studies were as follows 

Urine Clear, amber , specific gravity 1 022 , acid , negative for 
sugar, albumin, bile, urobilin, acetone, microscopic examination — 
occasional white cell 

Blood Bed blood cells 4 260 000, white blood cells 17,500, hemo- 
globin 12 Gm (83 per cent ) Differential count juvenile poly- 
morphonuclears 2 per cent segmented polymorphonuclears 78 per 
cent , eosinophils 2 per cent , lymphocytes 11 per cent , mononuclears 
7 per cent The red blood cells were normal in size, shape, and hemo- 
globin content No malarial parasites were seen No sickle cells 
were seen 

The Wassermann reaction was negative 

The Van den Bergh reaction, the nonprotein nitrogen and the 
carbon dioxide combining power of the blood were normal 

A hromsulplialein excretion test of liver function showed 40 per 
cent retention of the dve thirty minutes after injection 

A culture of the blood, urine, and stool showed no pathogenic 
organisms The serological tests for typhoid, paratyphoid A and B 
and for undulant fever were negative 

Eoentgen Bay Beports Chest The lungs are clear The dia- 
phragms are in normal position 
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Ahdomcn The film of the abdomen is negative 

The patient continued to have a temporatnro ranging between 
102° and 103° F, the leukocytosis persisted, but the teudeniess and 
pain abated a little, and the pulse rate remained normal It was 
felt that these facts excluded the possibility of the illness being due to 
a perforating ulcer or empyema of the gallbladder, and it was thought 
that diffuse hepatitis with perihepatitis was the most likely diagnosis 
The stools were examined daily They w’ere always normal in char- 
acter and contained no amoebae until the sixteenth day of his illness 
At that time a few flecks of mucus were passed which w'ere found to 
contaui numerous entamoeba histolytica cysts Numerous active 
forms of Giardia Lamblia were also present A second stool passed 
the same day also contained large numbers of cysts, but no actively 
motile forms were present 

The patient was immediately started on a course of emetine hydro- 
chloride Twenty-one mg of the drug were given by subcutaneous 
injection three times a day for a period of ten days After a few 
doses had been administered symptomatic improvement was apparent 
The patient volunteered the fact that he felt much better, the pain 
gradually disappeared, his appetite improved, and three days latei 
his leukocyte count was normal for the first time A protoscopic ex- 
ammation was done No actual ulcerations were present in the 
mucosa of the rectum and lower sigmoid but the surface appeared 
pale, a little swollen, and bled freely after slight traumatization 

At the termmation of the emetine medication a course of yatren 
was given both by mouth and by retention enema Upon discharge ho 
was told to take carbarsone 0 25 Gm twice daily for a period of 
ten days 

After the first day of active treatment no amoebic cysts could be 
found in the stools, and there has been no return of symptoms The 
final liver function test showed only 15 per cent retention of the dye 
at the end of one half hour 

This ease is presented as one of amoebic infection in which the ini- 
tial symptom was the onset of sudden abdominal pain associated with 
acute hepatitis, and in which no gastro-intestinal manifestations ap- 
peared until the sixteenth day of the illness 
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EEMARKS BY BB. THOMAS B BUTCHER 

In commenting on this case, may I first call your attention to the 
fact that the most important early work in amoebiasis in this country 
was carried out by members of the staff of this hospital The institu- 
tion was opened for the admission of patients in May, 1889 In 
America, amoebae were first found by Osler^ who discovered them in 
1890 in the pus of a liver abscess originating in Panama and operated 
on by Louis McLane Tiffany, of Baltimore In 1891 Councilman 
and Lafieur* published their classical monograph on amoebic dysen- 
tery, based on the clinical and pathological study of cases in this hos- 
pital, and in which they gave the name amoeba, dysentertae to the in- 
testinal parasite 

As the history of the present case was presented to you, I am sure 
that various possibilities entered your minds, as they did ours, con- 
cerning the cause of his symptoms We had to consider cholelithiasis, 
cholecystitis, gastric or duodenal ulcer with perforation, syphilitic 
fever with gumma of the liver, and various bacterial infections By 
clinical observation and laboratory studies these were one by one 
excluded 

The final discovery of cysts of entamoebae histolytica in the stools 
on the sixteenth day of the patient’s illness, even after numerous 
previous negative findings, emphasizes the importance of repeated 
stool examinations for amoebae in a patient with fever, upper right 
quadrant pain and pain radiating to the right shoulder, owing to 
the possibility of secondary amoebic infection of the liver This must 
be emphasized even though there has been no history of diarrhoea or 
dysentery There was no such history in this patient 

I observed this case personally first at Ward Bounds on Novem- 
ber 14th As cysts of entamoebae histolytica had just been found in 
the stools the case was particularly studied from the standpoint of the 
liver The liver dullness extended from the sixth rib to a point 3 to 
4 cm below the costal margin in the midclavicular line, showing slight 
enlargement downwards There was little or no tenderness in the 
upper right quadrant at this time The question had to be con- 
sidered whether the patient might have an amoebic abscess of the hver 
or whether he might have an amoebic hepatitis As there was no 
evidence of any increase in the height of the liver dullness posteriorly 
and as there was no elevation of the height of the diaphragm on the 
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Tight Bide m tlie roontgenogram, wc -were inclined to the view that the 
patient had an amoebic hepatitis rather than one or more amoebic 
liver abscesses This conclusion had been arrived at by Dr Harvey 
and has been borne out by the satisfactory response to the specific 
amoebic treatment instituted The upper right quadrant pain, with 
reflex pain transmitted to the right shoulder, seems undoubtedly to 
have been due to amoebic hepatitis 

It IS interesting to note that this patient, in addition to having 
intestinal amoebiasis, had also another protozoan intestinal infection, 
VIZ , girardiasis This is due to the parasite Lamblia intestinalis or 
Girardia lamblia It is a ciliated organism 12 by 18ft m length and 
6ft in breadth It infests the small intestine, particularly the duo- 
denum, and, in rare instances, may invade the gallbladder produeing 
cholecystitis Historically, it is important to note that Lambl was 
the first to describe this organism, as well as the amoeba, in 1859 

Although Losch, in 1873, was the first accurately to describe 
amoebae in the stools, it is well to remember that many intestinal 
amoebae are non-pathogenic It is also important to remember that 
our present nomenclature of intestinal amoebae comes from Schau- 
dinn, who first discovered the specific cause of syphilis, the treponema 
pallidum, in 1905 In 1902, Schaudinn gave the name entamoeba 
coh to the non-pathogenic form, and entamoeba histolytica to the 
pathogenic form In the examination of the stools of amoebic dysen- 
tery patients we may find either actively motile amoebae, called 
trophozoites, or inactive cysts of amoebae, as in this case The spread 
of amoebic infections is probably never due to the former, as the 
actively motile forms are soon destroyed outside the body, and when 
ingested are promptly destroyed by the gastric juice It is the cystic 
forms that are probably entirely responsible for the transmission of 
the infection, as they may remain viable under favorable conditions 
outside the human body for about ten days Desiccation kills them 
immediately The cysts will develop and exist in vitro m Drbohlav’s 
medium under proper conditions When the cysts are swallowed by 
another human host they pass into the intestines, where they hatch and 
develop amoebulae, which in turn invade the intestmal wall and 
recommence the cycle 

The profession does not sufficiently realize the incidence of amoe- 
lasis in this country It is estimated that approximately 10 per 
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cent of the population have the disease In certain parts of the 
country, particularly the South, it is probably even more prevalent 
It IS not exclusively a tropical disease, as it frequently originates in 
the temperate zones The vast majority of the cases in this hospital 
have developed the infection ■within the borders of the State of Mary- 
land This comparative prevalence of the disease, therefore, empha- 
sizes the importance in puzzling cases even without diarrhoea, of 
frequent and painstaking microscopic examination of the stools foi 
the trophozoites and the precystic and cystic forms The cysts were 
found in this patient only after repeated examination of the stools 
Great advances have been made in the treatment of amoebiasis in 
the last twenty-five years Prenous to that date the treatment was 
by high bowel irrigations -with solutions of quinine sulphate In 
severe cases of intractible dysentery sometimes an appendicostomy 
■n as perfoimed and quinine irrigations were introduced through the 
appendicostomy opening daily, in order more effectively to reach the 
ulcerated colon The quinine treatment was only moderately effec- 
tive and V as abandoned in a few years 

In 1911 a great advance in therapy was made Vedder® that year 
m Manila discovered that the amoebae were readily destroyed by 
emetine The following year, 1912, Leonard Rogers^ demonstrated 
the great efficiency of emetine hydrochloride in the treatment of in- 
testinal and hepatic amoebiasis in India He found it not only most 
efficient m rebeving the intestinal features but also in cutting short 
the sjTnptoms of amoebic hepatitis It is well to remember that even 
before 1911 ipecac, by oral administration, had already been used 
with very considerable success, but this proeedure was objectionable 
owing to the nausea and vomiting likely to be produced 

Since Vedder’s important contribution, treatment with emetine 
hydrochloride has come into general use as one of the measures for 
the treatment of amoebiasis and has been most satisfactory The 
drug IS often almost as specific as is quinine in malaria Whereas 
\arious directions for its use are given, a very satisfactory method is 
to give 21 mg (1/3 gr ) hypodermatically three times a day for ten 
days This was the procedure carried out in this patient, with great 
benefit particularly to the liver manifestations Owing to the tend- 
ency of amoebic dysentery to relapse it is wise to give one or two 
other courses after intervals of seven to ten days In an active dysen- 
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tery with numerous amoehne m the stools, the diarrhoea or bloody 
stools promptly cease and the amoebae rapidly disappear Mansoii- 
Bahr states that emetine is a much nioie effective aniocbacide in 
metastatic amoebic lesions than it is in amoebic dysentery, and, tbeie- 
fore, IS most efficacious in the hepatic complications, especially if used 
in the eaily stages 

Emetine-bismuth-iodide is sometimes used as a substitute foi 
emetine hydrochloride It may be given by mouth in 1 gr capsules 
three times daily for a peiiod of eight to ten daj s 

Other remedies have also come into use in recent ^ears In 1921 
Muhlens and Ifenk mtroduced yatren (chiniofon) Chemically it 
IS lodo-oxy-quinolin sulphonic acid with an iodine content of about 
28 per cent It is given by mouth in keratin capsules or keratin 
coated pills m doses of 0 25 Gm (4 gr ) thiee times daily foi seven 
to ten days With the oral administration of the drug it should also 
be given rectally at intervals of ten days Eeed advises washing out 
the lower bowel thoroughly with a 2 per cent solution of bicarbonate 
of soda and then mtroducing 180 cc of warm w'ater containing 6 Gnu 
of yatren and have the patient retain the drug over night 

It IS interestmg that our patient for the first three days after ad- 
mission to the hospital had a temperature that reached to 102° or 
103° daily Owing to his fevei the possibility was entertained that 
he might have syphilitic fever wntb a gumma of the liver He was 
accordingly started on iodide of potassium on the third day after 
admission when he had 2 Gm , wuth 3 Gm daily afterwards This 
was before the Wassermann was known to be negative and before the 
amoebic cysts were found The temperature dropped very materially 
in the first twenty-four hours and remained much lower As j atren 
contains iodine, we later speculated whether the drop in tempeiature 
following the administration of iodide of potassium may have been 
due to the influence of iodine acting as an amoebacide 

In lecent years certain arsenical preparations have also come into 
use in the treatment of amoebiasis One of these is stovaisol It is 
given in tablets containing 0 25 Gm (4 gi ) twice daily foi ten days 
The other is carbarsone and is given in the same size doses in capsules 
for the same length of time A couise of one or the other of these 
two drugs may be used as a substitute for yatren after the preliminary 
course of emetine has been carried out It is claimed foi them that 
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cent of the population have the disease In certain parts of the 
country, particularly the South, it is probably even more prevalent 
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severe cases of intractible dysentery sometimes an appendicostomy 
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tive and was abandoned in a few years 
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efficient m relieving the intestinal features but also m cutting short 
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owing to the nausea and vomiting likely to be produced 
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tery with numerous amoebae in the stools, the diarrhoea or bloody 
stools promptly cease and the amoebae rapidly disappeai Mansou- 
Bahr states that emetine is a much nioie effective amocbacide in 
metastatic amoebic lesions than it is iii amoebic dysentery, and, theic- 
fore, IS most efficacious in the hepatic complications, especially if used 
in the eaily stages 

Emetme-bismuth-iodide is sometimes used as a substitute foi 
emetine hydrochloride It may be given by mouth in 1 gr capsules 
three times daily for a peiiod of eight to ten day s 

Other remedies have also come into use in recent yeais In 1921 
Muhlens and Menk mtroduced yatren (cliiniofou) Chemically it 
IS lodo-oxy-quinolin sulphonic acid with an iodine content of about 
28 per cent It is given by mouth in keratin capsules or keratin 
coated pills in doses of 0 25 Gm (4 gr ) three times daily for se\en 
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given in tablets containing 0 25 Gm (4 gi ) twice daily for ten days 
The other is carbarsone and is given in the same size doses in capsules 
for the same length of time A couise of one oi the other of these 
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course of emetine has been carried out It is claimed foi them that 
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they have the power of penetrating the walls of the ulcers, with an 
amoehacidal effect on the parasites embedded in the tissues Being 
arsenical preparations and knowing the damage that the various 
salvarsan remedies sometimes produce in the liver, it is a question 
whether it is wise to use them m suspected amoebic abscesses of the 
liver or amoebic hepatitis 

From personal experience I am firmly convinced that amoebic 
abscess of the liver in recent years has been much less frequent since 
the introduction of emetine hydrochloride in the treatment of amoe- 
biasis In 1903 I® analysed the first 120 cases of amoebiasis that 
occurred in the Johns Hopkms Hospital since its openmg fourteen 
jears before With one exception, all these cases were cases of in- 
testinal amoebiasis The exception was one in which Flexner found 
amoebae in an abscess in the floor of the mouth in one of Dr Hal- 
sted’s surgical cases Among the other 119 cases hepatic abscesses 
were present in 27, or 22 6 per cent Nine of these ruptured into 
the right lung, producing hepatopulmonary abscesses with the expec- 
toration of anchovy sauce sputum , two ruptured into the right pleural 
cavity, three opened into the inferior vena cava Of eighteen liver 
abscess cases that came to autopsy, there were ten cases with a single 
large abscess in the upper part of the right lobe, and there were eight 
with multiple abscesses 

In recent years there has been a growing tendency on the part of 
surgeons and medical men not to resort to surgical procedures in 
openmg a solitary amoebic abscess of the liver Some now advise the 
draining of the abscess by trochar at the proper point and the intro- 
duction at the same time of a certain amount of a solution of emetine 
hydrochloride into the cavity The claim is made that this procedure 
gives a lower mortality than does surgical drainage 

In the present case we are quite certain that the patient did not 
have an amoebic abscess of the liver but an amoebic hepatitis, which 
promptly yielded to the administration of emetine hydiochloride and 
j atren 
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2 Meningococcus Meningitis 

By WILLIAM S TILLETT, M D 
Visiting Phjsician 

and 

HAMILTON SOUTHWORTH, M D 
Assistant Resident Physician 


Case presented by Dr Hamilton South-wortb 

This patient is an eighteen year old colored boy whose family 
history and past history are irrelevant to bis present condition For 
three to four days preceding his admission be had a mild head cold 
The night before admission he had a sudden nosebleed followed, al- 
most at once, by severe headache and pain in the right side of the 
chest on respiration He had two shaking chills and afterwards 
became feverish and drowsy The next day all his symptoms bad 
increased and he was sent to the hospital as a case of incipient lobar 
pneumonia 

On admission, the temperature was 102 0°, the pulse 104:, respira- 
tion 24, and blood pressure systolic 104, diastolic YO Physical ex- 
amination revealed an acutely lU but well nourished boy who was 
drowsy but oriented He lay on his side with his knees drawn up 
and his head thrown slightly back Breathing was not labored but 
there was obvious splinting of the right side of the thorax He was 
generally hyperesthetic with particular sensitiveness over the lower 
thorax on the right The neck was slightly stiff and Kernig’s sign 
was suggestively positive Ho petechiae or purpuric spots were seen 
The eyes, ears and throat did not appear abnormal Except for sup- 
pression of breath sounds over the right lower lobe the lungs seemed 
clear Ho abnormalities of the heart and abdomen were made out 
Ho abnormal reflexes were elicited 

Examination of the blood showed a leukocytosis of 33,900 with a 
shift to the left in the neutrophil series The urine was clear The 
blood Wassermann negative Blood culture remained sterile A 
lumbar puncture was performed and faintly opalescent fluid obtained 
under apparently normal pressure The Bandy was negative and 
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but 21 cells "were found, 19 of them polymorpbonuclears A tube of 
tbe fluid proved steiile on culture 

The patient ran an irregular fever up to 103° and lemained a 
diagnostic puzzle ITo definite signs of pneumonia appeared On 
tbe sixtb day of disease a second lumbar puncture revealed 32 cells, 
26 of them polymorpbonuclears On the eighth day, however, the 
fluid from a third tup contained 4,100 cells and meningococci were 
isolated by culture It therefore became apparent that the patient 
had entered with an acute meningococcal infection, which did not 
become a typical meningitis till a week later 

He was immediately treated with concentrated meningococcus 
antiserum obtained from the Hew York State Laboratories, and re- 
ceived at SIX hourly intervals a total of nine intraspmons treatments, 
the first four of which were accompanied by mtravenous injections 
of the same material At each lumbar puncture the spinal fluid was 
drained as completely as possible before the sernm was introduced 
By the seventh tap, or thirty-six hours after treatment was begun, the 
spinal fluid culture had become negative His recovery was unevent- 
ful save for a mild urticaria due to serum sickness 

EEilAEKS BT DB WILLIAM S TILLETT 

In the history and clinical course of the patient with acute men- 
ingococcus infection, including meningitis, about whom you have 
just heard, there are several findings which merit comment It is 
noteworthy that the illness began as an acute respiratory infection, 
and that he was admitted as a possible case of pneumonia, and that 
the diagnosis was problematical even after the patient had been on 
the ward several days That the upper respiratory tract is the usual 
portal of entry of meningococcus infection is generally accepted and 
one of the interestmg points is that respiratory symptomatology with- 
out definite physical findings referable to the respiratory tract may 
endure for days or even weeks before the meningitis is manifest A 
considerable number of the patients which we have seen in the past 
two years gave a history of an antecedent respiratory illness prior to 
the development of usual symptoms of meningitis They often re- 
mained at home during this period but sometimes weie admitted to 
the hospital I recall one patient who was on the ward for two days 
with an unsatisfactory diagnosis of influenza Duiing this period 
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there was no stiffness of neck or positive Kernig’s sign or other evi- 
dence suggesting meningitis She piohably did not have meningitis 
at that time She suddenly developed the signs of it, however, and 
spinal fluid, obtained by lumbar puncture, contained many leukocytes 
and menmgococei 

At times of epidemics of meningitis — this region of the country 
has been havmg an increased number of cases for the past few years — 
it is necessary to bear in mind that some of the acute upper respira- 
tory diseases, particularly of February to April, may he the beginning 
of meningitis or even may he abortive meningococcus infection The 
latter condition is mild in degree but is piobably of great significance 
m the epidemiology of the spread of the disease 

Interpretmg by hindsight the course in the patient just presented 
one notes that on admission, at a time when toxicity was not great 
and physical findings were meagre that the leukocytes in the blood 
numbered 33,900 The hyperleukocytosis which may accompany 
menmgococcus infections is well known 

Although the patient under consideration did have signs at admis- 
sion sufficiently suggestive to warrant a lumbar puncture, the fluid 
eontamed only 21 cells and no bacteria could be demonstrated , from 
the second lumbar puncture done four days later the fluid was un- 
changed The signs and symptoms continued to point to central 
nervous system disease, and brain abscess or subdural abscess were 
given serious consideration Although there was no definite change 
in the patientls condition the spinal fluid was found three days later 
to contam 4r,000 leukocytes and meningococci 

The patient might be considered an instance of atypical meningo- 
coccus meningitis hut the clinical course also emphasizes the fact that 
menmgococcus mfeetion may he obscure and our recent experience has 
taught us that variability in manifestations may occur even with an 
acute infection so well defined as epidemic meningitis 

The opportunity has been afforded us during recent years to ob- 
serve and treat a larger number of cases than usual In addition to 
the usual evidences of cerebrospinal infection, extrameningeal mani- 
festations have occurred in approximately 75 per cent of the cases 
Purpura, so characteristic of acute meningococcus infection was 
noted m approximately 50 per cent of the cases and was much more 
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frequent in those having bacteremia than in those without demon- 
strable blood stream infection 

Purulent arthritis, a metastatic manifestation, occurred in one- 
third of the patients It never became chionic and complete recovery 
followed within a few weeks after the active disease subsided 

Ocular inflammation occurred in about 15 per cent of the cases, 
either as conjunctivitis alone or m association with involvement of 
other ocular tissues Vitreous abscess of one eye occurred in four 
patients and led to permanent blindness in the affected eye 

Epididymitis occurred in three patients The infection subsided 
uneventfully 

Bilateral destruction of the end organs of hearing occurred in 
three patients and resulted m Qomplete and peimanent deafness 

Forty-five per cent of the cases had bacteiemia demonstrable by 
blood culture 

Serum was admmistered both intravenously and mtiaspinously 
at frequent intervals, 20 cc of unconcentrated serum and 10 cc of 
concentrated material were usually given per dose by each route of 
mjection (the amount given intraspmously being always a few cc 
less than the quantity of spinal fluid removed) The mjections were 
repeated every six hours Usually two to three injections intra- 
venously were effective in controlling the bacteiemia After the first 
twenty-four hours, the subsequent intraspinous treatment was deter- 
mined by the condition of the patient and the character of the spinal 
fluid, particularly the total ceU count When improvement was pro- 
gressively favorable it seemed desirable to prolong to twelve or twenty- 
four hours the intraspinous treatments or stop the procedure in order 
to avoid the disadvantages of over treatment Both concentrated and 
unconcentrated sera seemed equally effective The number of cases 
treated with each is too small to afford comparison 

Concemmg the condition of the patient, the factors that were 
considered helpful in evaluating improvement consisted in clearing 
of delirium or restlessness, decrease or disappearance of hyperesthesia 
and headache, and cooperation in taking food and fluids The course 
of the temperature was often not a reliable index of favorable progress 
or the reverse In some instances, patients who were desperately ill 
showed very little febrile reaction In others wide daily swings in 
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tke degree of fever imdoubtedly were influenced by reaction to serum 
therapy as well as to the active disease itself 

One of the most helpful procedures in estimating the course of the 
infection consisted in determining changes in the total cell count of 
the spmal fluid When the number of cells progressively decreased, 
it usually mdicated that the infection was subsiding Often after the 
first m3ection or two of serum the count sharply increased This did 
not persist, however, and when the number of cells was found to be 
declming by several thousand m samples of fluid obtained on succes- 
sive punctures, the mterval between punctures was prolonged, or even 
stopped for several days 

In some instances the decrease in the number of bacteria in suc- 
cessive samples of spinal fluid was definite enough to be indicative of 
a subsiding infection Since, however, meningococci were, in many 
cases, difficult to find even in the acute stages of infection, changes 
in their number often could not be measured Consequently, the 
prompt exammation of stained smears of the several specimens of 
spmal fluid for bacteria did not regularly assist in evaluating the 
course of the infection 

Special attention has been directed toward the cause of death in 
the fatal cases This study, now in progress is incomplete How- 
ever, the analysis suggests that there may be special factors peculiar 
to meningococcus infection which are not explicable on the basis of 
progressively mcreasing bacterial infection leading to death The 
reason for this consideration of the problem is based upon the fact 
that m some of the intensively treated patients who lived several days 
but finally died, blood and spinal fluid cultures were eventually 
sterile both ante and postmortem and the degree of meningitis found 
at autopsy was minimal and only microscopic In seeking elsewhere 
for pathological anatomical changes, bilateral massive hemorrhages 
of the adrenals were noted in four of the fatal cases "Adrenal apo- 
plexy” and a so-called "Waterhouse-Fredrichson Syndrome” have 
been described m the literature which are characterized by sudden 
onset, short duration, sudden death, and hemorrhages into the adrenal 
glands 

The accumulating articles mdicate that the meningococcus may be 
an important pathogenic bacterium in evokmg this type of illness 

It should also be noted that in some of the fulminating cases 
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gross pathological anatomical changes were not noted in the adrenals, 
although the geneial course of the disease was similar to that oc- 
currmg m those with massive adrenal hemorrhages One should hear 
in mind, therefore, that it may he necessary to seek elsewhere than 
the adrenal glands foi the critical hodily fimctions which appear, in 
some instances, to he so vulnerable to acute meningococcus infection 
Our mterest in these latter considerations concerns the possible 
improvement m therapy — especially of the extremely severe cases — 
which might derive from an understanding of the underlying patho- 
logical physiology 



3. Multiple Polyposis and Pyelonephritis 

By WARFIELD T LONGCOPE, M D 
Physician in Charge 

and 

M RICHARD WHITEHILL, M D 
Assistant Resident Physician 


Case presented by Dr M Richard Wbitehill 
This patient, a sixteen year old, white, single school girl, was ad- 
mitted to the medical service of the Johns Hopkins Hospital Sep- 
tember 27 , 1936 Her father died at the age of twenty-nine of 
carcinoma of the rectum after many previous attacks of diarrhoea 
A sister died at twelve of some acute abdominal condition The pa- 
tient’s past history contains nothing suggestive of previous renal dis- 
ease However, she has never been robust As long as she can recall 
she has been pale Dor seven or eight years she had attacks of ab- 
dommal cramps and diarrhoea, occuiring every two to three months 
and lastmg one to two weeks During these attacks she was ill 
enough to take to bed, had five to seven watery stools a day, and usu- 
ally developed fever Stools on one or two occasions were described 
as black, were never seen to contain red blood, pus or mucus Be- 
tween attacks her bowels moved two to four times a day, and the 
cramps occurred only occasionally The present illness was ushered 
m by a particularly severe attack of cramps and diarrhoea beginning 
nine days before admission to the hospital A week before admission 
she developed a poundmg headache and her eyes became puffy The 
next day she was unable to get on her shoes because of swelling of 
the feet Binally, because the cramps were so bad, and because her 
local physician noted swelling of the face, fingers and feet she was 
sent to the hospital Hausea and vomitmg did not occur Urine ap- 
peared normal in color She felt that her temperature had been 
elevated 

On admission her temperature was 100 6, pulse 116, respirations 
18, blood pressure, systolic 120, diastolic 85 (both arms) She was 
an acutely ill very pale young white girl There was slight firm gen- 
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eralized edema, accentuated about tbe face, bands and feet There 
was no evidence of an upper respiratory infection or of any focus of 
infection in the nose or throat There was no respiratory difficulty 
The lungs were clear to percussion and auscultation The urea clear- 
ance was only 25 per cent of the normal standard clearance The 
plasma proteins were 4 81 Gm per cent with an A/G ratio of 60/40 
The albuminuria rapidly decreased until after five days it was very 
slight and remained so The urmary sediment likewise changed to 
show rare red cells and casts, many white blood cells Most of the 
easts were leukocytic 

The edema disappeared after about five days in the hospital 
However, the child became worse She had three to seven loose bowel 
movements a day, suffered from severe generalized abdominal cramps, 
ran a febrile course with the rectal temperature fluctuating from 
100° to 103° Stools contained occult blood, no pus or amoeba 
Blood cultures were sterile Agglutinations against the typhoid, 
dysentery and suipestifer groups were negative Agglutinations 
agamst Brucella abortus were positive to a dilution of 1/160 Her 
abdomen became slightly distended and quite tender and lesistant in 
the right upper quadrant Fmally, after this course continued over 
a week, it was suggested that she might have multiple polyposis of 
the colon A rectal examination revealed numerous pea sized nodules 
projecting from the mucosa By proctoscopic examination many 
small polypi were seen extending from the rectum to the sigmoid and 
the mucosa bled on the gentlest trauma Double contrast barium 
enema showed what were mteipreted as polypi throughout the entire 
colon 

Treatment consisted of two transfusions of 500 cc of citrated 
blood each, bismuth subcarbonate, paregoric, ferrous sulphate and 
sedatives A low residue, high protein diet was given Diarrhoea 
and cramps gradually subsided over ten days The stools remained 
normal after the first week Consequently, after two weeks in the 
hospital she was asymptomatic and afebrile Blood counts imme- 
diately improved after the transfusions, became normal after three 
weeks Eenal function improved so that the nonprotein nitrogen of 
the blood was 34 mg per cent , the phenolsulphonephthalein excretion 
72 per cent in two hours, the urea clearance 60 per cent of the nor- 
mal standard clearance after a little over two weeks 
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The Dime, however, continued to show a slight trace of albumin 
and many leukocytes Urine cultures were positive on three occa- 
sions for Bacillus coli Over four days she was given by mouth a 
total of 18 Gm of ammonium chloride in enteric coated capsules 
The urme then was acid to methyl red, and she was given ammonium 
mandelate, 12 Gm daily for five days On the second day of man- 
delate therapy, a urme culture was sterile except for a light growth 
of staphylococcus albus, most probably a contaminant One other 
culture contained the same organism, and three otheis were entirely 
sterile After the urine became sterile, the albumen and white cells 
gradually decreased and finally disappeared entirely The child has 
been transferred to the surgical service for ileostomy preparatory to 
colectomy A biopsy of one of the rectal polypi showed numerous 
mitotic figures 

The case is presented as one of familial multiple polyposis of the 
colon, and acute pyelonephritis which we believe occurred by hema- 
togenous spread of Bacillus coli from the intestines to the kidneys 
The urine was rendered sterile by treatment with ammonium 
mandelate 


EEMAEKS BT DE WAEFIELD T LONGCOPE 

This patient confronts us with two interesting problems which are 
totally different, and yet the presence of one condition has, we be- 
lieve, been responsible directly for the precipitate occurrence of the 
other In the first place this young woman presents the symptoms, 
the physical signs, the changes by proctoscopic examination and the 
radiographic picture of multiple polyposis This disease is compara- 
tively rare, occurs generally m families, gives rise to attacks of pain 
such as you have heard described and from the therapeutic point of 
view IS extremely difficult to manage From the history and the sub- 
sequent events we may assume that, following one of the acute attacks 
of pain, often associated with an infection of one of the polyps, there 
was a sudden onset of acute pyonephntis leading to very severe renal 
msufficiency The cause of the pyonephntis has been proven to be 
Bacillus coll which in all probability in this patient reached the 
kidney by the hematogenous route The occurrence of the acute 
pyonephntis under such circumstances has absorbed, temporarily, 
our attention for when such an infection persists it frequently leads 
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to a chronic pyelonephritis with all the serious results that attend 
upon the progression of that disease 

There has been much discussion in the literature as to the origin 
of acute pyelonephritis in the adult It is held by many that the 
disease, even when it occurs without obvious obstruction to the urinary 
tract, arises as an ascending infection of the ureters, hut Bughee, 
Choun, Wilson and Schloss, as well as Dunlop and Diet all hold the 
point of view that in the infant so-called acute pyelitis results from 
hematogenous infection of the kidneys and starts as multiple minute 
abscesses scattered through the parenchyma of the organ It is very 
difficult to determine m the adult, during the advanced stage of 
chronic pyelonephritis, where the infection begms for with the con- 
stant elimination of pus in the urine secondary inflammation of the 
ureters, particularly as they pass through the muscular walls of the 
urinary bladder, is likely to occur and at the final examination it is 
almost impossible to determine whether these pomts of narrowing and 
mflammation preceded the involvement of the kidneys or resulted as 
a complication It seems clear, however, that in this young adult the 
process must have started as a bilateral hematogenous infection pro- 
ducing not only symptoms and signs of acute nephritis but the changes 
which accompany severe renal insufficiency Fortunately the acute 
phase of the illness subsided rather rapidly, for within three weeks of 
the onset of her illness she was much improved clinically, the edema 
had disappeared, the albuminuria and hematuria had diminished and 
the function of the kidneys was almost normal The pyuria and 
cylmdruria persisted, however, unchanged Cultures from the urine 
continued to show Bacillus coli 

On account of the possibility that this condition might continue 
and lead to a chronic pyelonephritis, it was highly desirable to rid the 
patient of the infection of the urinary tract if such a thing were 
possible To this end a drug introduced comparatively recently was 
employed This drug is Ammonium Mandelate, the use of which 
IS the outcome of the original studies of Dr Helmholtz upon the 
therapeutic effect of a ketogenic diet upon urinary infections In a 
series of interesting observations, Fuller found that the active sub- 
stance which IS excreted in the urine under these conditions is Beta- 
oxybutyric acid and, since this drug is so rapidly oxidized that it 
cannot he used by mouth, a search was made to find a substitute 
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This "was discovered by Rosenheim m 1935 -who found that mandelic 
acid compared favorably in its bacteriostatic action with Beta-oxy- 
butyric acid This chemical can be administeied by mouth, is non- 
toxic for man, and in the presence of an acid urine lenders the urine 
bacteriostatic Since these earlier observations theie have been many 
reports concerning the therapeutic effects of mandelic acid upon 
infections of the urinaiy tract due to Bacillus coli The repoits in 
general have been favorable It is necessary, in older that the dnig 
be effective, that the urine be lendered acid and brought to a pH of 
at least 5 5 This can usually be accomplished by giving the patient 
ammomum chloride for two or three days before starting the adminis- 
tration of the ammonium salt of mandelic acid To mamtain the 
required acidity of the urine ammonium mandelate is given in doses 
of approximately 12 Gm a day for a period of about five days 

In patients with any degree of renal insufficiency there is always 
the danger that a severe acidosis may develop, and for this reason 
repeated determinations of the CO 2 combining powei of the seium 
must be made during the preliminary admmistiation of ammonium 
chloride and during the course of ammonium mandelate If acidosis 
appears the drug must be stopped immediately 

In this patient on the third day after the administration of am- 
monium mandelate the urine was sterile and, following the course, 
pyuria and cylindruria rapidly disappeared and the albuminuria 
and hematuria ceased entirely Bor several days now the urine has 
been normal and cultures have shown no growth of bacteria It often 
happens, after a smgle course of ammonium mandelate, that there 
are exacerbations of the mfection and consequently it may be neces- 
sary to give repeated courses of the drug to this patient before the in- 
fection IS completely eliminated, but our hope is that this may be 
accomplished and that she may be completely cured of the infection 
of the kidneys which might readily endanger her life m the future 
and certainly would interfere materially with any procedures one 
might desire to institute in order to relieve by radical measures the 
multiple polyposis of the colon 
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Case presented by Dr A M Harvey 

This patient, a fifty-eight year old colored saloon helper, was ad- 
mitted to the hospital on November 9, 1936 complaining of pain in 
the right side of the chest, weakness, and loss of weight The patient 
had always been in good health prior to the onset of this illness He 
has been subject to one or two mild head colds each winter, but they 
were never accompanied by fever or cough Since his employment in 
a saloon two years previously he has been a model ate usei of whiskey 
There has been no exposure to poisonous fumes, asbestos, or to dust 

The patient felt perfectly well until three weeks before his entiy 
into the hospital at which time he caught a heavy cold Nasal ob- 
struction persisted, and he developed a cough which was productive 
of small amounts of whitish, mucoid sputum He grew progressively 
weaker, anorexia ensued, and he began to lose weight Two weeks 
after the onset of his illness the cold went into his chest, and a feeling 
of tightness and sharp pain was noticeable over the lower poition of 
the right side of the thorax whenever he coughed Shortness of 
breath developed and slowly progressed in severity During the week 
before his first examination he had several severe night sweats 
There was never a chill, pain associated with respiration, or blood- 
tinged sputum 

On admission the temperature was 102° F, pulse rate 95, and 
respiratory rate 22 per minute The patient had obviously lost a good 
deal of weight and appeared chronically ill There was marked pallor 
of the mucous membranes, but no cyanosis or jaundice was visible 
He was short in stature, with small extremities, a prominent frog-like 
abdomen, and marked fiaring of the lower costal margins The 
trachea was deviated to the right The movement of the chest was 
20 
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limited but symmetrical on the two aides There was marked dullness 
to percussion over the region occupied by the right lower and middle 
lobes The breath sounds were distant and bronchial in character in 
these areas, and durmg inspiration many crepitant and consonating 
rales were audible Similar signs were present over a small area just 
below the angle of the scapula on the left side, and in addition a loud 
pleural friction rub was heard in this region The descent of the 
lung bases was limited The heart was not enlarged or shifted in posi- 
tion The sounds were of good quality and no murmurs were present 
The blood pressure was normal The liver and spleen could not be 
palpated ISTo clubbing of the fingers was noted, and there was no 
peripheral edema 

Laboratory Examinations — 

Blood Red blood cell count, 2 85 million , hemoglobin, 9 4 gr 
(65 per cent ), white blood cell count, 20,900, differential count 
juvenile polymorphonuclear cells 11 per cent , segmented polymor- 
phonuclear cells 80 per cent , lymphocytes 9 per cent 

Unne Dark amber in color, clear, specific gravity 1 020, trace of 
albumin, sugar, acetone, diacetic negative, urobilin strongly positive 

Nonprotein-Nitrogeiij Van den Bergh, and carbon dioxide com- 
bining power were normal 

The Wassermann reaction was strongly positive 

The sputum was thick, tenacious, quite stringy, greyish in color, 
but contained no blood Culture showed a predominant growth of 
Triedlander’s baciUus and a moderate growth of pneumococcus type 
VIII Ho spirochetes or tubercle baciUi were found after careful 
search 

There was no growth in the blood cultures 

Roentgenograms of the chest were reported as area of partial con- 
solidation m the right lower and middle lobes Small patch of con- 
solidation in the right lung 

Course in the Hospital — The patient is now in the eighth week of 
his lUness There has been a persistent, intermittent type of fever, 
the tempeiature varying from 99 6° F per rectum to 102-3° each day 
There has been no dimmution in the extent of the process in the lungs 
Ho cavity formation has taken place, and no accumulations of fluid 
have formed Symptomatically the patient is greatly improved and 
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during the past two weeks has gained five pounds in weight The 
white blood cell count has gradually returned to a normal level, and 
the urobilm has disappeared from the urine Cultures of the sputum 
continue to show Friedlander’s bacillus as the predominant organism 

KEMAEKS BY BE CHAELES E AUSTEIAN 

This patient, at the time he was admitted to the hospital, pre- 
sented the symptoms and the signs of an infection of his lower respira- 
tory tract Exammation localized the pathological process in the 
lower and middle lobes of his right lung, where there were evidences 
of incomplete pulmonary consolidation and of fibrinous pleurisy, to- 
gether with suggestive signs of encapsulated fiuid in the fissure be- 
tween the middle and lower lobes 

During the period that he has been under observation, the signs of 
parenchymal involvement of the right lung changed little, but from 
day to day a pleural friction rub was palpable and audible over the 
affected areas and localized signs of mvolvement in the base of the 
left lung appeared 

The clinical picture presented could have been due to delayed 
resolution or to organization of an ordinary pneumococcal infection, a 
condition not unusual in a syphilitic negro , to a so-called chronic non- 
tuberculous basal mfection, to bronchiectasis with pulmonary sup- 
puration , to multiple abscesses with encapsulated interlobar empyema 
and compression of the adjacent lung, to a tumor, to basal tubercu- 
losis , or to a mycotic mfection 

The differential diagnosis of these several conditions need not he 
discussed at length in this brief clinic Suffice it to say that the initial 
exammations of the sputum did not show the presence of tubercle 
baciUi or of fungi, nor did roentgenography disclose shadows sug- 
gesting neoplasm or abscess The clinical acumen of Dr Harvey, 
Assistant Eesident on the Ward, led to the search for and demonstra- 
tion of Friedlander’s bacillus in the sputum in such numbers as to 
incriminate it as the etiological agent in the case Cultures of the 
sputum demonstrated that organism and a pneumococcus Type VIII, 
but a culture of the blood was sterile The charts, as you see, indicate 
the persistence of a low grade pyrexia up to 101 5°, a relatively low 
pulse and a moderate leukocytosis These roentgen films of the chest 
show essentially imchanged evidence of infiltration of the lower and 
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middle lobes of the right lung, without signs of excavation and a 
small area of infiltiation in the lower lobe of the left lung There is 
visible, likewise, in the lateral view, evidence of fluid in the fissuie 
between the middle and lower lobe of the right lung The last fllm 
indicates a displacement of this fissuie downwaid as if the volume 
of the lower lobe were decreased but no evidence of cavity in the lobe 
It IS clear from the evidence presented that the illness of the patient is 
attiibutable to a subacute pneumococcic process with pleurisy due to 
Triedlandei’s baciUus 

This organism, designated sometimes bacillus mucosiis capsulatiis, 
was discovered by Friedlander in 1882 and was believed by him to be 
the usual cause of lobar pneumonia but when Fraenkel desciibed the 
pneumococcus two yeais later, Friedlander’s organism lost caste and 
by many came to be considered solely as a secondary invader and by 
others as a primary agent in only from 5 to 10 per cent of the cases of 
pneumonia That Friedlander’s bacillus is potentially a primary 
menace to man is evidenced by expeiimental as well as by clinical 
facts Blanch and StiUman demonstrated that when mice are 
sprayed nasally with it, they develop an interstitial lobular pneumonia 
with sepsis Webster described a spontaneous epidemic of pneumonia 
m a colony of mice due to a Fiiedlander-like baciUus Julianelle 
described smooth (S) and rough (R) forms of the bacillus and demon- 
strated specific immunological reactions for three types of the or- 
ganism , and Avery with his co-workers, isolated from the bacillus a 
specific nitrogen-free polysaccharide Moreover, Zander described an 
epidemic of Friedlander bacillus pneumonia in Geimany, and finally, 
the demonstration of the organism in the sputum, blood and lungs of 
human patients attests to its clmical importance 

As you know, the bacterium is a shoit, broad bacillus with rounded 
ends almost like a coccus m appearance, giam negative, non-motile 
and enveloped by a large, easily stained capsule It forms large, 
moist, translucent, mucoid colonies when grown on solid media, has 
characteristic fermentation reactions in media containmg sugars and 
gives use to specific immunological reactions m infected hosts 

The pathological changes are suggestive though not entiiely char- 
acteristic The involved lung shows areas of consolidation with inter- 
venmg patches of normal tissue — a confluent, lobular oi pseudolobar 
rather than a true lobar consolidation — and frequently a coexisting 
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pleurisy Tlie affected lung looks voluminous and tke marUed, cut 
surface is mottled brown or grayish and geneially exudes a profuse, 
slimy exudate Frequently, multiple, thin-walled abscesses are pres- 
ent and between these cavities are irregular areas of air-contammg 
tissue Microscopic examination shows mflammation of the mter- 
stitial tissue and alveoli filled with polymorphonuclear leukocytes, 
degenerated lymphocytes, alveolar epithelium, typical bacilli (both 
intra- and extra-cellular) but less fibrin than is seen usually in pneu- 
mococcus pneumonia 

Friedlander bacillus pneumonia is chiefly a disease of late adult 
life and has a very variable clinical course You are all familiar 
with the more usual, briefly enduring, acute type of the disease The 
onset may be abrupt and the clmical picture confused with that of 
pneumococcus pneumonia Though chills occur less often, herpes de- 
velops less frequently and haemoptysis more regularly, though 
defervescence by lysis is moie usual and tachycardia and leukocytosis 
are less marked, none of these features is distmctively diagnostic nor 
IS the expectoration of copious, bloody, mucoid sputum more than sug- 
gestive unless it IS laden with the specific baciUus Frequently there 
develops a clmical picture like that which was presented by the inter- 
stitial pneumonias that occurred durmg the pandemic of mfluenza m 
1918-19 Cyanosis and toxemia are profoimd, weakness, diowsmess, 
coma, evidence of circulatory and of respiratory failure develop rap- 
idly and death may occur within twenty-four to forty-eight hours 
The mortality of the acute disease is high and there is but one re- 
corded recovery of a patient with sepsis due to this organism 

The chronic type of pulmonary infection with Friedlander ba- 
cdlus, illustrated by the patient before you, is less generally known 
Admirable descriptions of it have been published by Belk, by Collins 
and Komblum and by Collins The onset of this type may be like 
that of an ordmary lobular or lobar pneumonia If the somewhat 
suggestive characteristics enumerated a moment smce are wantmg, 
differential diagnosis must await the clinical course, the bacterio- 
logical studies and the evolution of the disease In such event, physi- 
cal examination from day to day will mdicate the extreme mdolence 
of the pulmonary lesion, exammation of the blood may show a rela- 
tively slight leukocytosis, the sputum may be copious and strmgy, 
there may be relative bradycardia and defervescence may occur by 
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Ijsis Tnedlander’s bacillus may be demonstrated m cultures of the 
blood or m material obtained by puncture of the lung and the roent- 
genogram may show characteristic changes According to Collins, 
serial roentgenographs during the evolution of the disease show at its 
onset shadows of bronchopneumonia that do not differ essentially from 
those due to other pathogenic agents These coalesce very rapidly to 
give an appearance like lobar pneumonia except that the shadows do 
not appear to be as homogeneous, are not usually limited to one lobe 
and are more intense at the periphery of the lung Within a variable 
period of tune — slowly m cases that become chronic — evidences of 
pulmonary excavation appear, leading to a more or less characteristic 
appearance presented by multiple, very thin-walled cavities Accord- 
mg to Westermark, the very thin walls of these abscesses is distinctive 
Death occurs often at this stage of the disease, but if it does not, and 
recovery ensues, evidences of fibrosis with cavities are shown 

The course of the malady may be extremely protracted, with minor 
clinical manifestations alternating with acute exacerbations of symp- 
toms and signs The clinical picture may be confused readily with 
that of pulmonary tuberculosis from which differentiation is made 
first by having the condition in mind , secondly, by the failure to dem- 
onstrate tubercle bacilli in sputum examined properly and frequently , 
thirdly, by the tendency of the changes to occur in the lower lobes , 
fourthly, by xoentgenograhpic evidence, and finally, by the demon- 
stration of Friedlander bacillus in sputum, blood or material obtained 
by puncture of the lung 

The treatment of the acute form of this disease is entirely symp- 
tomatic for no specific measures are available They consist chiefly 
m combating anorexia and toxemia, in relieving pain and lessening 
but not suppressing cough, in promoting elimination and in stimu- 
lating circulation and respiration The therapy of the chronic vaiiety 
IS likewise palliative and supportive — rest, general tonic measures, 
postural drainage, relief of pain and of cough if it is harassing Vac- 
cines have no proved merit nor have other forms of specific treatment 
proved beneficial In isolated instances of extensive suppuration or 
of large abscess-formation, surgical intervention has been recom- 
mended and has been practiced successfully 

It IS not unlikely that instances of chronic pulmonary infections 
with Friedlander’s bacillus occur more frequently than is generally 
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thought They piesent a clinical state so like that caused by chronic 
pulmonary tuberculosis, that if tubeicle bacilli can not be demon- 
strated m the sputum of a suspected instance of the latter disease, 
Friedlandei’s bacdlus should be included in the group of pathogens 
sought for 
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Peotamine insulin was mtroduced in Denmark by Hagadom 
and bis associates about two years ago It is a combination of insulin 
with a protein-like compound, “protamine”, wbicb is derived from tbe 
sperm of certain species of fisb Tbe cloudy suspension, wbicb is 
formed at a properly adjusted acidity, is broken down and absorbed 
more slowly from tbe tissues after subcutaneous injections than is 
ordmary insulm Therefore tbe physiological effect is slower and 
more lastmg Durmg tbe past summer a further improvement was 
made by tbe addition of zinc in very small quantities to tbe protamine 
insulin This compound, known as protamine zinc insulm, is now 
dispensed exclusively, the manufacture of the original protamine 
insulm having been given up Tbe addition of the zinc makes tbe 
action smoother and more effective and improves tbe stability of tbe 
compound 

We have bad about forty-five diabetic patients under treatment 
with this new form of insulm therapy durmg tbe past year and a 
half, and we will present tbe records of four of them to illustrate both 
successful and unsuccessful results of treatment 

Case I — This patient is a twenty-eight year old single, white, 
male He has been a known diabetic for three and a half years His 
first admission was m 1934 because of moderate acidosis He was dis- 
charged sugar free on a diet of 0 120, P YO, F 140,* insulin 30-0-20-0 f 

• “C” represents grams of carbohydrate, "P”, grama of protein, and "P” 
grams of fat in the daily diet 

tThe insulin dosage is given for convenience in this form, and here means 
that 30 units were given before breakfast, none at lunch time, 20 units at supper, 
and none in the late evening 
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On that regime an all-day sugar curve was 145, 50- 95- 60 * During 
the next three years he was followed in the dispensary Because of a 
few mild reactions, the insulin was reduced to 20-0-18-0 Generally 
the urine contained no sugar In August, 1936, the use of protamine 
zinc insulin i\as begun On 14 units of protamine before breakfast, 
and the same diet divided as to the carbohydrate content of the meals 
as 1/5, 2/5, 2/5, an all-day sugar curve was 81, 101, YY, 112 Ke- 
cently he has been maintained almost sugar free with 16 units of 
protamine and the diet carbohydrate divided in thirds 

This patient represents an excellent response to protamine ther- 
apy He IS a young man with mild diabetes His total insulin re- 
quirement and the number of injections have been reduced The 
blood sugar values are at physiological levels throughout the day 

Case II — This patient is a twenty-six year old white, single, 
domestic, who has had thirty-three admissions to the Johns Hopkins 
Hospital since 1925 All the admissions were for diabetic legulation 
or for infections Since 1926, her livei from time to time has been 
found enlaiged, and early in the course of the disease there were at- 
tacks of right upper quadrant pain associated with apparent increase 
m the size of the liver Hntil a few years ago almost every respira- 
tory infection was associated with acidosis Eegulation for a number 
of years was very difficult, in part, because of frequent infections and 
poor coopeiation However, in recent years she has been fairly well 
contiolled with large doses of insulin On a diet of C150, P50, FlOO 
and insulin dosage of 40-15-20-20, there was slight glycosuria, and 
an all-day blood sugar curve was 220,119, 91, 98 Protamine insulin 
was commenced March 25, 1936 Shortly after, she began having 
attacks of diarrhoea which were not satisfactorily explained, and 
which added to the difficulty of regulation Various combinations of 
protamine insulin alone and protamine with regular insulin were 
attempted On 40 units of protamine in the morning and 35 units of 
protamme at night an all-day sugar curve was 63, 135, 215, 238 and 
35 On 20-6-12 units of regular insulin and 12 units of protamine 
at 10 00 p m the curve was 200, 145, 164, 8Y and this regime seemed 

* The blood sugar readings represent the values obtained on samples taken 
before breakfast, lunch, supper, and in the Inte evening respectively, and gi\en as 
milligrams per cent 
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the most satisfactory With it there was moderate glycosuria It 
does indicate some improvement over her previous regulation 

This represents a case of severe diabetes in which complete sub- 
stitution of protamine for regular insulin was impossible, but who 
was somewhat improved by the substitution of a single dose 

Chart 1 



Case III — This patient is a nineteen year old single, white girl, 
and a known diabetic smce 1933 It is interestmg that her sister 
has two children who are diabetics, and that the onset of the pa- 
tient’s symptoms was two months after an attack of catarrhal jaun- 
dice Her disease is moderately severe and regulation on ordinary 
insulin was only fairly successful Cooperation at first was poor, but 
has now improved Acidosis developed quickly with infections On 
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a diet of 0 130, P 70, P 90, msulin 38-0-28-0, the all-day sugar curve 
■was 263, 139, 194, 52, and moderate glycosuria -was present Prom 
N’ovember 2, 1935, she has been recemng protamine and protamine 
zinc insulm Por the first month of protamine therapy, capillary 
blood sugar estimations ■were made four times daily On 50 to 60 
units of protamine before breakfast blood sugar values showed an 
irregulai cyclical variation (See chart 1 ) Por three or four days 
there were values of 50-80 mg per cent and then for no apparent 
reason values from 80-150 mg per cent occurred There were occa- 
sional mild reactions It was decided that more satisfactory regula- 
tion could he attained by comhmmg the use of regular insulin ■with 
protamine insulin Por about two months she has been receivmg 
protamine insulin 25 units and regular insulm 12 units m separate 
m]ections before breakfast Glycosuria has been slight, reactions 
rare, and subjectively she has been well Blood sugar estimations 
before lunch have been within physiological levels 

This case is one m which a smgle large dose of protamme zinc 
msulin was not satisfactory With it hypoglycemia and hyper- 
glycemia were present during the same twenty-four hours By re- 
ducing the large dose of protamme and substitutmg a smaller amount 
of regular insulin, regulation has been excellent 

Case IV — This patient is a forty-one year old white, smgle, 
graduate nurse with diabetes of about ten years’ duration, diabetic 
retinitis, neuritis and incipient bilateral cataracts She also had 
mactive rheumatic heart disease with mitral stenosis and mcompe- 
tency, and arotic stenosis and mcompetency Por about nine years 
the diabetes was fairly well controlled by private physicians with diet 
and insulm About four months before she first entered the Johns 
Hopkins Hospital she contracted a sinus mfection, and rapidly de- 
veloped acidosis Prom then on regulation was very difficult, and 
was made so, in part, by recurring bouts of diarrhoea The diarrhoea 
could not be explained even after fairly exhaustive study Pour 
doses of regular insulm, totaling 30 units a day, were required for 
regulation with a diet of C 50, P 60, P 90 This diet was msufficient 
m caloric content Por four months, regulation was attempted ■with 
various combinations of protamine and regular insulin Of these 
combinations, the maximal protamine dosage was protamine 25 units 
before breakfast, regular 8 units before supper, protamme 16 units at 
9 00 p m , while when treated with a preponderance of regular msu- 
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Im, the maximal dosage of regular insulin was 22-15-12, with 12 units 
of protamine at 11 00 p m Her diet during protamine legulation 
was C 130, P 90, F 65 Constant glycosuria, modeiate to heavy, with 
occasional severe hypoglycemic reactions finally made it clear that the 
use of protamme insulin was not feasible For about three months 
she has been fairly well regulated without insulin reactions on four 
daily doses of regular insulin totaling 45 to 60 units There is mild 
to moderate glycosuria 

This IS a case of severe diabetes complicated by rheumatic heart 
disease Despite numerous combinations of protamine and legular 
insulm, satisfactory regulation was not achieved Theie was both 
objective and snbjective improvement when regular insulin was 
resumed 

These four patients illustrate the variation which we have seen 
in therapeutic response to the new medication The first case has un- 
doubtedly shown marked improvement and he represents a group 
of patients, generally with mild diabetes m which few or no com- 
plications have occurred In these successful cases caieful coopeia- 
tion has been secured This we believe essential for satisfactoiy 
results The second patient has also been helped, although the ef- 
fect has been less strikmg The third patient presents an interesting 
complication which is of therapeutic importance, namely, the alterna- 
tion of periods of hypoglycemia with periods of hyperglycemia 
These cycles are not found to be rare if frequent blood sugar deter- 
minations are made It is evident that isolated blood sugar deter- 
minations may be misleading If additional insulin had been given to 
this patient during the period when the blood sugar was found to be 
high, severe insulin reactions might have resulted during the low 
blood sugar period which followed 

We have observed a number of such severe reactions which differ 
in some respects from those seen with regular insulin They are espe- 
cially apt to occur when sufficient insulin is given to prevent the oc- 
currence of hyperglycemia over the entire day The patients usually 
relapse into these insulin reactions gradually and often are almost 
unaware of them, although the peculiarities of their behavior may be 
apparent to the observer Despite treatment by mouth, or even in- 
travenous glucose, symptoms will sometimes persist The absorption 
of food from the stomach is gravely impaired in conditions of severe 
and prolonged hypoglycemia, and the ingestion of quickly metabolized 
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carbohydrate foods cannot surely be relied on to stop tbe attacks com- 
pletely iN’ervous manifestations are especially marked, and ^ve have 
bad a number of examples of transient hemiplegia and of localized 
convulsive seizures Severe headache is experienced for several hours 
after such an attack When headache is complained of upon arising 
m the morning, it is highly suggestive of an abnormally low blood 
sugar during the preceding night We have also learned that patients 
taking protamine msulin who complain of drowsiness or mental dull- 
ness may really be suffering from such chronic hypoglycemia As is 
well known, the blood sugar level at which clinical insulin reactions 
occur varies considerably, and we have had numerous instances in 
which the blood sugar concentration (capillary) has been 60 or less 
over prolonged periods without evidence of symptoms The conse- 
quences of maintaining the blood sugar for many hours or days 
consistently below the normal physiological level are not known Hy- 
poglycemia not due to insulin administration has been found to pro- 
duce cerebral hemorrhages The possibility of similar clinical effects 
must be borne in mind, during the course of treatment with protamine 
zinc insulin 

In summary the most serious drawback to the use of protamine 
zinc insulin instead of ordmary insulin in the treatment of some 
individuals lies in its prolonged and not always predictable action 
Care is needed in order to avoid recurrent insulin reactions Prota- 
mine zinc insulin is by no means an innocuous therapeutic agent 
which can be prescribed with relative disregard of consequences It 
IS very difficult for patients always to adjust their own insulin dosage 
in the face of minor variations in their daily routine Por patients 
who will not submit to a carefully regulated dietary regime we feel 
that the use of regular msulin is usually safer and more satisfactory 
The greatest field of usefulness for protamine zinc insulin, we feel, 
will probably lie in the treatment of mild or moderately severe dia- 
betes In these cases, requiring two or three doses of insulin daily, 
more satisfactory regulation can often be attained by the substitution 
of a smgle dose of protamine or of a dose of protamine, combined 
with regular insulin In the severe case receiving multiple doses of 
msulin, the substitution of one or two doses of protamine for regular 
insulin, at times results in an improvement of the blood sugar level 
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Case presented by Dr Thomas McP Brotvn 
This thirty-one year old white laundry truck driver was admitted 
to the Johns Hopkins Hospital on November 17, 193G, complaining 
of a “run down condition ” 

His family history is unimportant Between the ages of seven 
and nine years he had recurrent attacks of swelling of the glands in 
his neck, however with these attacks he does not recall ever having had 
tonsillitis or a sore throat At the age of sixteen he had mild aches 
and pams in his extremities He was told that these were “growing 
pains ” The symptoms were never severe enough to confine him to 
bed Two years later, at the age of eighteen, his doctor told him that 
he had a “leaky heart,” however for the next twelve years he had no 
symptoms referable to his heart 

Ten months before admission he noted loss of eneigy, but he was 
able to contmue with his regular work as a laundry truck driver 
There was no increase m dyspnea on exertion at this time, even when 
he carried heavy bundles of laundry up three fiights of stairs He did 
notice occasional pains in the 3 oints which persisted for several 
months Six months before admission he began to have night sweats, 
and these have persisted Nine weeks prior to admission he noticed 
palpitation of his heart and marked exertional dyspnea, but he con- 
tinued to work until one week before coming to the hospital, when he 
was forced to go to bed, because of the increasing severity of his symp- 
toms His appetite has become poor, and he has gradually lost twenty- 
four pounds during the past ten months 

On admission Temperature 100 8, pulse 112, respirations 26, 
blood pressure systolic 110, diastolic 50 

Physical examination now is practically the same as it was on 
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admission The patient is quite alert and cooperative, altliougli ob- 
viously acutely ill He is ortbopneic, and somewhat dyspneic, and 
be becomes very short of breath when he attempts to cany on a con- 
versation or moves around in bed The skin is warm and moist 
Humorous small petechial hemorrhages are noted on close examina- 
tion of the skin, and there are a few petechiae seen in the conjunctivae 
There are no hemorrhages in the fundi, although several small exu- 
dates are noted The tonsils are of moderate size and appear chroni- 
cally infected There is no enlargement of the thyroid The lungs 
are clear There is great enlargement of the heart, which measures 
12 cm to the left in the sixth interspace and 5 cm to the right in the 
fourth interspace The characteristic signs of mitral stenosis and in- 
competency as well as those of aortic incompetency are noted One 
hears a rough systolic murmur at the apex transmitted well into the 
axilla, and a long apical diastolic murmur ending in a presystolic 
rumble and a loud first sound The second pulmonic sound is accen- 
tuated A loud low-pitched diastolic murmur is heard down the left 
border of the sternum The radial pulse is quick and collapsing, and 
a capillary pulse is seen in the nail beds The liver is greatly en- 
larged and tender, the edge being felt one hand’s breadth below the 
costal maigin The spleen is palpable There is no tenderness of the 
finger tips, no clubbing and no edema Heurological examination is 
negative 

Laboratory Findings — 

Blood — Eed blood corpuscles 3,960,000, hemoglobin 13 Gm (90 
per cent ) , white blood corpuscles 9,950 

TJnne — ^Albumm 1-f, sugar 0 Microscopic — ^white blood cells 

d — f- , red blood cells -{- , casts -f- 
TF assermann — negative 
Nonprotein nitrogen — 102 per cent 

Liver Function Test — Bromsulphthalein — 28 per cent retention 
after thirty minutes 

Blood culture — 1 colony of alpha streptococci per cc 
Electrocardiogram — ^First degree heart block with P R intei- 
val 22 P waves small and notched Q R S complexes thickened 
The clinical diagnosis is chronic rheumatic heart disease , mitral 
stenosis and incompetency, aortic incompentency , subacute bacterial 
endocarditis , cardiac insufficiency 
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BEMAEKS BY BB LOUIS HAKMAIT 

This patient is presented to yon not as an example of some raie 
disease, nor yet to demonstrate unusual features of one better known, 
but merely because he illustiates so well the typical manifestations of 
a not uncommon disorder Subacute bacterial endocaiditis was first 
recognized as a distmct disease at the beginning of the century and 
since then has received particular attention at this hospital where 
Osier made his early studies Por many years only physicians prac- 
ticing at large medical centers recognized the characteristic clinical 
features of the disease but more recently the wide spread use of labora- 
tory methods of examination has made the condition a familiar one to 
the general practitioner Therefore, it is needless to comment upon 
the well-developed, typical form of the disease In the case before you 
the diagnosis was made at once by the interne after only a casual 
examination and without aid from the laboratory 

Subacute bacterial endocarditis is nearly always caused by the 
Streptococcus viridans, although at times the Influenza baciUus and 
the Gonococcus may be the infecting organism It is a peculiarity of 
the Streptococcus viridans that it seldom attacks a healthy valve but as 
a rule settles upon a valve already mjured by disease or congenitally 
deformed This preceding disease usually is rheumatic fever, and 
Streptococcus viridans infection is a frequent cause of death when 
the heart has been crippled by rheumatism Only rarely does this 
organism lodge and grow upon the aortic valves rendered incompetent 
by syphilis Therefore, every heart which is the seat of a valvular 
defect or of a congenital deformity is liable at some time to have a 
Stieptococcus viridans infection engrafted upon it In diagnosis it is 
important to bear this fact m mind If examination reveals the pres- 
ence of a valvular lesion we must always consider the possibility that 
a bacterial mfection of the valve has occurred and search carefully 
for evidence which may betray it 

I Fever is the symptom which most often arouses suspicion It 
need not be high for often there is not more than a daily rise of one 
degree and sometimes even of less When fever is present it must be 
satisfactorily explained by some other cause before the possibility of 
bacterial endocarditis may be dismissed The common causes of fever 
in heart disease are these (a) When the heart fails there is almost 
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regularly a little fever caused by the accompanying changes in the 
circulation aud not by infection It is characteristic of this fever 
that it disappears v hen circulatoiy efficiency is re-established, to come 
on again should the heart fail once more (b) Very frequently a mild 
infection, especially a respiratoiy infection, ushers in the symptoms of 
myocardial failure The fever may then persist for days and under 
these circumstances it is difficult to decide how much of the fever is 
due to infection and how much to the circulatoiy failure (c) Com- 
plications directly caused by the heart disease are often accompanied 
by fever These are chiefly embolic accidents and especially often 
pulmonary embolism with infarction (d) Specific infections which 
aie the direct cause of valvular lesions aie usually febrile diseases 
The one we have particularly in mind is rheumatic fever There is 
abundant evidence to justify the current view that rheumatism is a 
chronic infection and that when the infection is once acquired it may 
persist for many years, perhaps, in a latent form, throughout a life- 
time According to this view recurring iheumatic manifestations are 
recrudescences of an established infection and not successive fresh 
infections It is characteristic of rheumatism that it is often accom- 
panied by fever of long duration Therefore, it may be extremely 
difficult when faced by the combination of fever and a valvular lesion 
to distinguish between subacute bacterial endocarditis and active 
rheumatic infection 

II Anemia, usually of moderate degree, is a characteristic symp- 
tom of subacute bacterial endocarditis Unfortunately, from the 
standpoint of diagnosis, it is equally characteristic of the rheumatic 
state When a patient with a valvular lesion has protracted fever and 
anemia we may be reasonably sure that the symptoms are due either to 
bacterial endocarditis or rheumatism, but from the clinical data it 
may be impossible to decide with assurance which of the two is at 
fault The distinction is an important diagnostic problem and the 
postmortem discloses many surprises 

III The spleen is almost regularly enlarged in subacute bacterial 
endocarditis whereas it is seldom enlarged in rheumatic fever This 
IS an important point in difi'erential diagnosis for, if in addition to a 
1 ahmlar lesion, fever and anemia, the patient has an enlarged spleen, 
it IS probable to a high degree that the disease is bacterial endocarditis 

IV When in connection with these s;y’mptoms embolic phenomena 
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are observed then tbe diagnosis is assured Embolic phenomena show 
themselves moat often in the form of petechial spots in the skin, the 
mucous membianes and the retina Therefore, these locations must 
always be inspected carefully and repeatedly when theie is a suspicion 
of the presence of bacteiial endocaiditis Next in diagnostic inipoi- 
tance are emboli to the kidneys which betiay themselves by the tran- 
sient appearance of red blood cells in the mine Therefore, the mine 
should be examined daily when the diagnosis is in question It must 
be remembered that if the bacterial infection is located upon the valves 
of the right side of the heart no embolic phenomena occur in the 
general circulation Emboli then go to the lungs and, if they are 
numeious, pulmonaiy symptoms may dominate the clinical manifesta- 
tions and pulmonary tuberculosis be diagnosed When we are confi- 
dent that a patient has active subacute bacterial endocarditis and we 
search again and again but in vain for petechiae and transient hema- 
turia, we may confidently assume that the lesion is situated within 
the right side of the heart 

V Clubbing of the fingers and eiythematous nodes at the finger- 
tips are interesting manifestations of the disease and sometimes aid in 
diagnosis Since, as I have said, the diagnostic problem usually is 
to distmguish between bacterial endocarditis and rheumatism it is 
important to point out that clubbing of the fingers occurs only larely 
in connection with rheumatic heart disease In bacterial endocarditis 
clubbing may come on with astonishing rapidity, within a few w'eeks, 
and when it develops under the eye of the observer it is a distinctive 
symptom 

VI Although the diagnosis of bacterial endocarditis can usually 
be made without the aid of blood cultures, still these never should be 
omitted because when positive they put the final stamp of certainty 
upon the diagnosis and tell us what particular organism is the infec- 
tive agent A single negative culture has no value in excluding the 
diagnosis and many repeated cultures may lemain sterile even though 
an active mfection be present When cultures are persistently nega- 
tive, although the characteristic sjTnptoms of bacterial endocarditis 
are present, then we may surmise that the Gonococcus is the infecting 
organism 

We are interested particularly in instances of bacterial endocar- 
ditis which run a very mild and prolonged course Often there are 
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long periods during wliicli tlie tempeiature is normal or nearly so and 
never is there more than a little fever We aie interested in them 
because of the diagnostic difficulty, for the autopsy revelation often 
comes as a great surprise, and also because what we observe at autopsy 
convinces us that bacteiial endocarditis must often heal Only re- 
cently we saw demonstrated the postmortem findings upon a colored 
man fifly-one years of age who had been first observed in the Out- 
patient Department of this hospital in December 1933 At that time 
he had a well-developed aortic insufficiency The Wasseimann reac- 
tion on the blood serum was strongly positive and the roentgenogram 
demonstrated a dilated and tortuous aorta The evidence warranted 
the diagnosis of syphilitic aortitis with aortic insufficiency which was 
confidently made The patient returned to the hospital and entered 
the ward nearly three years later, in September, 1936 He said that 
after his previous visit he had been quite comfortable and got on well 
until about sis weeks before when shortness of breath had again come 
on and had steadily increased On this admission the patient had the 
characteristic symptoms of myocardial failure, though only to a mod- 
erate degree, and esamination again disclosed the presence of aortic 
insufficiency and dilatation of the aorta However, now the matter of 
greater importance was an abscess situated in the lower lobe of the 
right lung which was coriectly thought to be due to an infected and 
necrotic infarct The patient had high fever and became progres- 
sively more and more deeply intoxicated He died of the pulmonaiy 
infection, not of heart failure, eighteen days after entering the hos- 
pital At the postmortem the aortic valves were greatly thickened and 
deformed, in places calcified The valves consisted of only two 
leaflets, due, there can be little doubt, to a congenital anomaly Along 
the borders there were a few bacterial vegetations There was not the 
slightest evidence of syphilis or of rheumatism One could not sup- 
press the thought that had the patient lived a little longer the bacterial 
endocarditis would have healed completely The important point to 
emphasize is that here there were no symptoms to suggest bacterial 
endocarditis It is only reasonable to assume that the infection was 
present and active at the time the patient was first examined three 
years before death 

How and again we see at autopsy an old, thickened, deformed 
valve when none of the usual marks of a syphilitic or rheumatic in- 
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fection are present Then we speculate upon the nature of the orig- 
inal valvular disease The appearance of the valves is so extraor- 
dinarily like that of the valves of bacterial endocarditis which has 
almost healed, that we are encouraged to believe that they do in fact 
represent completely healed instances of the disease 

I cannot omit mentioning, even though I do so briefly, some of the 
complications which give this interestmg infection a colorful and 
varied clmical course These complications arise chiefly from emboli 
and mycotic aneurysms, but some of them and especially one, namely, 
diffuse glomerular nephritis, are the direct result of the infection I 
have already said that numerous pulmonary emboli may lead to the 
diagnosis of pulmonary tuberculosis Occasionally a pulmonary in- 
farct may break down and form a pulmonary abscess A young adult 
may have a sudden hemiplegia as the first severe symptom of the 
disease 

A short time ago a young white man entered the hospital com- 
plaming of intense abdommal pain He had fever and moderate 
leukocytosis There was great unceitainty about the diagnosis and the 
advisability of performing an exploratory laparotomy was seriously 
considered It had not been overlooked that an aortic insufficiency 
was present but this seemed unrelated to the acute abdominal crisis 
It was only when the routine blood culture was reported to show Strep- 
tococcus viridans septicemia that any connection between the two was 
suspected At the autopsy, performed a few weeks later, it was dem- 
onstrated that the abdominal symptoms had been due to a mycotic 
aneurysm of a mesenteric artery In another instance of the disease 
sudden death was due to the rupture of a mycotic aneurysm at the 
base of the aorta with hemorrhage into the pericardial sac It had 
been suspected clinically that the sudden death was due to coronary 
occlusion for not infrequently, when vegetations grow upon the aortic 
valves, strands of vegetation wave in the aortic blood-stream until 
some favoring current carries them into a coronary orifice 

In bacterial endocarditis two kinds of renal lesions occur, the 
focal lesions which follow emboli and diffuse glomerular nephritis 
similar to the nephritis of hemolytic streptococcal infections The 
embolic lesions give useful diagnostic symptoms but never seriously 
impair renal function, the diffuse glomerular nephritis may cause 
great impairment of renal function and rapidly lead to death from 
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xiremia Occasionally under these circumstances the true nature of 
the underlying disease may he overlooked I recall a colored man who 
entered the hospital many years ago with the symptoms of advanced 
nephritis and he died of uremia a few weeks later There was also a 
tj'pical aortic msufficiency What other symptoms may have been 
present I do not recall, hut I thought at the time and still think 
the suggestion of the then Resident Physician, Dr Arthur Bloomfield, 
that the patient had bacterial endocarditis was a very brilliant one 
and autopsy demonstrated the suggestion to he correct 



7 Sickle Cell Anemia with Cardiac Complications 

By JOHN T KING, JR , M D 
Assistant Visiting Physician 

and 

CHARLES A JANEWAY, M D 

Assistant Resident Physician 


Case presented by Dr Charles A J aneway 
This seventeen year old colored school girl first became known to 
the hospital at the age of nine, when she was admitted to the Harriet 
Lane Home because of a cold and pain in the side For several years 
before she had had anorexia, vomitmg after meals, and severe frontal 
headaches Her acute illness had begun three weeks before admis- 
sion, with nasal discharge, sore throat, and fever, followed by gen- 
eralized aches and pains, with acute pain in the right lower chest, ag- 
gravated by breathmg or rubbing her side The nasal discharge 
became purulent, and because of cough, dyspnea, and severe nose- 
bleeds she was admitted on January 4, 1928 with a temperature of 
100°, pulse of 96, and respirations of 36 Important physical find- 
ings at that time were large, pale tonsils, fine rales at the lung bases, 
enlarged liver, and definite cardiac abnormalities The heart was 
enlarged to right and left, with bulging and a marked lift of the 
precordium with each systole Sounds at the apex were loud and 
sharp, with a high pitched systolic murmur and a high pitched blow- 
mg diastolic murmur , while at the base the first sound was fainter, 
second sound split, P 2 >A 2 , with a high pitched systolic murmur, and 
a short diastolic whiff in the pulmonic area Blood pressure was 
systolic 100, diastolic 50 

Laboratory Examinations — 

Urine Essentially negative, but a faint trace of albumin present 
Blood Moderate anemia with hemoglobin 60 per cent , red blood 
corpuscles 2,880,000, white blood corpuscles 14,500 

Roentgenograms “Heart at upper limits of normal size, consolida- 
tion at right lung base, and marked root infiltration, suggestive of 
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tuberculosis ” Later cbest plates showed clearing in the lungs, but 
persistent slight cardiac enlargement 

Electrocardiogram Rate 107, smoauricular tachycardia, P-R in- 
terval 18 second (prolonged foi patient’s age), Ti and Tz upright, 
Ta inverted 

Course in tlie Hospital — ^Patient remained on the ward for five 
months Because of the fever, elevated white count (14,000 to 
26,000), persistent cardiac enlargement with murmurs in systole and 
diastole, prolonged P-R interval, and frequent nosebleeds it was as- 
sumed that the patient had acute rheumatic fever, and she was given 
salicylates without any improvement Subsequent examinations re- 
vealed marked autoagglutination and sickling of the red blood cells 
and an increased excretion of urobilin in stool and urine, which de- 
creased following transfusion She was given small transfusions, her 
tonsils and adenoids weie removed, pus was irrigated from her antra, 
and finally twenty-three weeks after admission she was discharged — 
subjectively much improved with hemoglobin of 51 per cent, red 
blood cells of 2,550,000 

For the next three years the patient was followed m the Cardiac 
Clmic of the Harriet Lane Home, where a persistence of her cardiac 
enlargement, systolic murmur, and Imv hemoglobin were noted The 
diastolic murmur gradually disappeared over the course of a year and 
a haK She had frequent nosebleeds and severe headaches, and de- 
spite small intramuscular injections of blood her hemoglobin fell 
slowly imtil it reached 20 per cent with red blood cells of 640,000 
and she was admitted for a second time in May, 1931 Findings were 
essentially the same, with electiocardiogiam showing a P-R interval 
from 20 to 24 seconds on the same record After six iveeks she was 
dischaiged greatly improved 

Since then she has had fair health, with some fatigue, occasional 
headaches, and epistaxes, two of which were severe enough to necessi- 
tate admission in 1934 On these two admissions her condition was 
as before — ^fever, moderate anemia, elevated icterus index, cardiac 
enlargement, systolic murmurs, prolonged conduction time At times 
she had had mild achmg pains in the extremities, and in 1932 she 
struck her right shin, and it became too painful for walking for ten 
weeks This pain recurred three months later, and a roentgenogram 
of the tibia showed nothing at that tune 



6I0KLE CELL ANEMIA "WITH OAEDIAO OOMPLIOATION3 


43 


For the two and a half years since her last admission the patient 
has been leading a fairly normal life, attending school, with her only 
difficulties mild pains in her legs, headaches and nosebleeds Her 
present attack began with a head cold, followed in three weeks by mild 
achmg in the shoulders and neck The next day she developed a 
severe drawmg pain in the left ankle which gradually grew woise 
until there was terrific pam extending from the left foot to the hip 
and even up to the left lower quadrant of the abdomen Pam finally 
became so severe that she entered the hosital three days after its onset 
Physical Exarmnation (Hovember 9, 1936) — Temperature 100°, 
pulse 100, respiration 20, blood pressure systolic 132, diastolic YO 
A well developed and nourished colored girl of seventeen, evidently 
m severe pain, protecting her left leg Skin and mucous membranes 
normal Sclerae showed slight greenish discoloration Hose, throat, 
and teeth innocent, with a few small palpable glands at jaw angles 
Chest clear Heart somewhat enlarged to percussion, left border of 
dullness 9 cm in fifth space, right border 4 cm fourth space, with no 
increase over aorta or conus area At apex, first sound largely re- 
placed by loud, rasping systolic murmur, second sound followed by a 
low pitched rumbling sound in mid-diastole, taken by some observers 
to be a definite murmur, by others as a third heart sound Pulmonic 
second sound louder than aortic Peripheral vessels soft with quick, 
bounding pulse In the abdomen, liver felt just below costal margin, 
spleen felt by some observers Acute tenderness of the left leg from 
knee to ankle, with skin hot, shmy, and a little tense, with bluish dis- 
coloration along the instep Eight tibia roughened, but not tender 
Laboratory Examinations — 

Urine Hegative, except for strongly positive urobilm test 
Blood Hemoglobm 62 per cent , red blood corpuscles 3,400,000, 
white blood corpuscles 14,500, differential polymorphonuclears 61 
per cent , J uvenile polymorphonuclears 4 per cent , myelocytes 2 
per cent , lymphocytes 21 per cent , monocytes 8 per cent , basophiles 
3 per cent , eosmophiles 1 per cent 

Stained Smear showed slight achromia, marked poikilocytosis and 
microcytosis of red blood corpuscles, moderate number of sickle cells, 
and abundant platelets — 17 per cent reticulocytes 

Fresh preparation showed marked autoagglutmation of the led 
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cells, With moderate sicklmg at first, becoming very marked after 
twenty-four hours 

Icterus Index 20 , Van den Bergh indirect reaction, 3 3 mg per 
cent 

Sedimentation Bate 10 mm /hour (uncorrected) 

Flocculation Test for Syphths — ^negative 

Boentgensgrams of Chest showed increased transverse diameter 
of heait, aorta normal, lungs clear, of Bones negative except for skull 
which showed thickening of calvarium and perpendicular striations 
in outer table of parietal bone, and right tibia with an area of destruc- 
tion in lower part of medullary cavity without cortical thickening or 
periosteal reaction Left tibia negative 

Electrocardiogram Sinus rhythm, rate 83, P-R interval 22 sec- 
onds, T waves upright First degree heart block 

An investigation of the family showed the sickle cell trait present 
in father, mother, and four of the six siblings examined Two of 
these had mild anemia, and of these one has been followed since the 
age of SIX as a case of probable rheumatic fever and rheumatic heart 
disease 

To sum up, therefore, we present a case of obvious sickle cell 
anemia in a seventeen year old colored girl, who is a diagnostic prob- 
lem, because in addition to pains in the extremities, frequent upper 
respiratory infections, and cardiac enlargement with systolic mur- 
muis, she had had a definite diastolic murmur at times, and a pro- 
longed P-R interval, varying from 18 to 24 seconds during the eight 
years in which she has been followed 

BEMAEKS BY DE JOHN T KING 

This case is distinctly within the provmce of the Southern Medi- 
cal Association, for although the sickling trait affects the red blood 
count of a small proportion of white people, sickle cell anemia is to 
all intents and purposes a disease of the negro A few of the findings 
in this case deserve some comment In the first place, the blood 
findings are quite characteristic, as are also evidences of increased 
hemolysis, as indicated by the blood and urinary findings, as well as 
the moderate icteric discoloration of the sclerae An exception to the 
complete picture of sickle cell anemia in this case lies in the absence 
of leg ulcers The skin is quite intact, however, there are definite 
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roentgen ray changes in the medullary portion of the lower right 
tibia On the left side, although the roentgenograms of the hones 
show no abnormality, there is exquisite superficial tenderness and 
increased heat over the lower third of the leg, particularly in front 
It IS not altogether clear what causes leg ulcers in these cases, and it 
does not seem to put too much tax on the imagination to think that 
the present state of infiammation of the ankle, a site commonly in- 
volved with ulcers, may represent an early stage in the development 
of leg ulcers 

Then, the spleen m these cases is interesting The pathology has 
been well described at a recent meetmg of this Association Hemor- 
rhage, fibrosis and eventual atrophy of the spleen seem to be char- 
acteristic The spleen m our patient is readily felt, small and hard 
Although most spleens when palpable are enlarged, this spleen actually 
feels smaller than average, but is somewhat further forward than is 
usually the case 

The chief interest m this case, however, lies in the cardiac condi- 
tion The patient presents a typical picture of mitral insufficiency 
Were it not for the presence of sickle cell anemia, the conclusion 
would be obvious that the patient has rheumatic heart disease with 
mitral insufficiency I am inclined to consider the findings in diastole 
an exaggerated third heart sound rather than an indication of mitral 
stenosis Further, there is no increase in the size of the pulmonary 
conus as refiected in the roentgenogram, nor is there any reduction in 
the size of the pulse The difficulty in sickle cell anemia lies in the 
fact that cardiac hypertrophy, apical systolic murmurs, and pro- 
longation of the auriculoventricular conduction time aU seem to 
occur as a part of this disease syndrome There are a number of 
reports in the literature in which the diagnosis of rheumatic heart 
disease with mitral insufficiency was made during life and in which 
no endocarditis was found at autopsy A case of this sort occurred 
at this hospital in recent years Furthermore, Dr E C Tilghman, 
the Eesident Physician, suspecting that this patient might not have 
rheumatic heart disease, has inquired about the cardiac findings in 
sickle cell anemia treated at the Harriet Lane Home for Children at 
this hospital He found other instances of prolongation of the 
auriculoventricular conduction interval in patients with sickle cell 
anemia and that in a high percentage of cases these children had en- 
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larged hearts of globular shape, "with loud systolic murmurs Smce 
a prolongation of this interval is usually considered suggestive evi- 
dence of rheumatic heart disease in children, this findmg is very im- 
portant as it seems that every peculiarity of the heart in our patient 
can he explained by the presence of sickle cell anemia •without the 
assumption that she has rheumatic heart disease as "well 
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By HENRY M THOMAS, JR , M D 
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and 

THOMAS McP BROWN 
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Case presented by Dr Thomas McP Brown 
The patient, a fifty-one year old Polish tin worker, admitted for 
the second time to the medical service of the J ohns Hopkins Hospital, 
complamed of cough and shortness of breath 

Pamily history unimportant Past health excellent except for 
gonorrhea in 1913 In 1932, he developed a cough which has been 
chronic ever since The cough has been productive of small amounts 
of yellowish tenacious sputum In 1932, his symptoms became so 
annoying that he sought relief in the Out-Patient Department, and 
chronic bronchitis and pansmusitis were found He was not seen 
again until 1934, complaming then for the first time of shortness of 
breath on exertion and occasional swelling of his ankles He was 
found to have emphysema, asthmatic bronchitis, a mild degree of 
myocardial insufficiency as well as chronic sinus infection Two 
months later an ethmoidectomy was performed, the nasal polypi 
were removed, with, however, no subsequent relief from the steadily 
progressing symptoms In September, 1934, he was noted to have a 
mild degree of hyperthyroidism with slight diffuse enlargement of 
the thyroid gland, exophthalmos and symptoms of sweating, nerv- 
ousness and a history of a loss of thirty-six pounds in weight He 
was admitted to the hospital for thyroidectomy The highest basal 
metabolic rate was plus 34, and the lowest, minus one after lodme 
therapy and just prior to operation The patient developed post- 
operative tetany the symptoms of which never returned after two 
months of calcium therapy There was no diminution in the degree 
of shortness of breath following the thyroid operation For the next 
two years, he was able to do part time work without symptoms suffi- 
cient to bring him to the hospital during this interval 
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Five Tveeks before admission he developed a chest cold -with severe 
exacerbation of the chronic cough and shortness of breath Fmally 
on hTovemher 16, 1936, he was brought to the Emergency Ward of 
the hospital in acute respiratory distress The important points in 
the physical examination at this time were the labored respirations, 
the intense cyanosis, moist rales heard throughout both lungs and a 
moderate degree of pitting edema of the lower extremities The 
diagnosis of acute pulmonary edema was made and a venasection was 
done immediately with the removal of 500 cc of blood After thirty- 
six hours in an oxygen tent and with digitalis therapy the patient 
improved remarkably 

Physical examination now reveals a middle aged white man who 
no longer appears acutely ill He coughs at frequent intervals and 
produces small amounts of mucopurulent sputum The edema of the 
lower extremities has now disappeared There is stiU moderate 
cyanosis of the face, lips, tongue and nail beds Arteriosclerotic 
changes are seen m the vessels of the fundi, and the radial arteries 
are somewhat thickened The neck veins are distended There are 
present all of the characteristic signs of marked pulmonary emphy- 
sema The chest moves very little with each respiration, the breath- 
ing being largely abdominal in type The anterior-posterior diameter 
of the chest is deep and the costal angle is wide The ribs anteriorly 
have a transverse appearance Hoover’s sign, although not marked, 
IS present There is no absolute cardiac dullness The percussion 
note over the lungs is hyperresonant The lung bases are low, and 
they do not move appreciably with the respirations The breath 
sounds are very distant Occasional sibilant rales are heard The 
heart borders cannot be percussed with accuracy due to the emphy- 
sematous type of chest The heart sounds are regular and distant, 
and no murmurs or accentuations are heard Blood pressure systolic 
122, diastolic 80 The liver margin is palpable three finger-breadths 
below the costal margin in the mid-clavicular line and it is quite 
tender on pressure The remainder of the examination is essentially 
negative 

Laboratory Findings — 

Blood Bed blood corpuscles 5 9 million , Hemoglobin 16 Gm , 
White blood cells 9,500, Wassermann negative 

Co 2 combining power — 90 vols per cent 
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Serum chlorides 844 m eq /litre 

Arterial O 2 content— 14 7 vols per cent Arterial oxygen ca- 
pacity 18 8 Yols per cent O 2 saturation of arterial blood 80 per cent 
Venous O 2 content — 9 6 vols per cent 

Urine Negative 

Teleoroentgenogi am Enlargement of pulmonary conus, heart not 
otherwise enlarged, lungs essentially clear 

Electrocardiogram Low voltage Thickening of Q R S com- 
plexes 

Diagnosis Emphysema of lung, asthmatic bronchitis, chronic, 
cardiac insufficiency secondary to emphysema, hyperthyroidism re- 
lieved by operation 

REMARKS BY DR HENRY M THOMAS, JR 

We have heard the history of a man who has developed an ad- 
vanced degree of obstructive emphysema after chronic bronchitis 
with cough and mucopurulent sputum for ten years He presents, as 
we have been told, the classical features of emphysema with extreme 
cyanosis of the lips and fingers, the barrel-shaped chest with the 
hyperresonant percussion note, and with retraction of the costal mar- 
gins during inspiration This has been called Hoover’s sign and is 
thought to indicate a permanently lowered diaphragm which, during 
contraction, cannot descend and therefore exerts all of its force in 
pulling the chest wall in I believe that other mechanical forces 
combine to produce the retraction of the costal margins Since we 
know that the chest of an emphysematous patient is held more or less 
permanently in a position of forced inspiration the further effort to 
expand the chest results in lifting it as a whole and causing a relative 
or absolute drawing in of the lower borders of the thorax 

The roentgenogram of the chest also is very characteristic of 
emphysema The horizontal direction of the ribs, the wide inter- 
costal spaces, the great increase of the transverse diameter of the 
chest all reveal marked emphysema It is interesting that the heart 
13 not enlarged although there is some increase of the pulmonary 
conus The question of cardiac enlargement secondary to pulmonary 
emphysema is still a much disputed one Evidence has been presented 
which seems to show that the heart is not increased in size to any 
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great degree and that when true heart failure occurs secondary to 
emphysema it is a terminal and final event 

Clmically, it is frequently extremely difiicult to differentiate be- 
tween cardiac insufficiency and pulmonary insufficiency Recently 
I became interested in an effort to establish a clinical test which 
would reveal the degree of pulmonary insufficiency In the course 
of subjecting a patient suspected of having angina pectoris to the re- 
breathmg test devised by Baker, I was struck by the amount of 
dyspnea and cyanosis produced in the patient at the end of two min- 
utes, whereas an average individual can continue the test for five to 
seven minutes with little or no discomfort The test consists of par- 
tially filling a Benedict-Eoth metabolism appaiatus with room air, 
leaving the soda lime in the apparatus as usual (Dr B M Baker 
advocates removal of the soda lime container to avoid the possibility 
of sudden collapse), and allowing the patient to breathe into the 
closed system, thereby gradually removing the oxygen and providing 
a steadily lessening oxygen mixture, thus producing an increasing 
anoxemia Patients with angina pectoris usually experience cardiac 
pain in the course of four to six minutes, but rarely complain of 
dyspnea The patient was a man of forty years whose complaint 
was suhsternal distress and dyspnea on exertion There were no 
signs of cardiac failure except dyspnea on exertion and he had the 
classical physical findings of pulmonary emphysema After the pa- 
tient had returned to Florida it was home in on me that this test 
might he used as a gauge of functional respiratory reserve Since 
that time I have tested by this method eighteen other cases that pie- 
sented various degrees of clinical emphysema, but in no other case 
has there been any evidence of increased susceptibility to reduced 
oxygen tension I am at a loss to explain its occurrence in the first 
individual It seems possible that the mcreased residual air which is 
present m cases of emphysema contains more total oxygen than exists 
in normal residual air and thus allows the rehreathmg test to continue 
for an abnormally long time before producing noticeable dyspnea or 
cyanosis In any event breathing air in which the percentage of 
oxygen is constantly being reduced does not offer a means of diag- 
nosing and measuring functional impairment of the lungs in emphy- 
sema 

In emphysema the total lung volume, as estimated by Christie’s 
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oxygen dilution method, remains essentially unchanged, but residual 
air IS mcreased at the expense of complemental air and vital capacity 
IS reduced McCann finds that when residual an is over 40 per cent 
of total capacity some degree of anoxemia exists and anoxemia in- 
creases more or less proportionally to the increase in the residual air 
It has been assumed that an increase in residual air and decrease in 
vital capacity cause inefficient alveolar ventilation, which in turn 
leads to dimmished oxygen saturation of the arterial blood Either 
of these estimations (i e , residual air or oxygen unsaturation of 
arterial blood) is closely correlated with dyspnea and is thought to 
afford a fair index of pulmonary efficiency It seems clear, however, 
that neither one expresses an accuiate measure of potential pulmonary 
efficiency for any given individual 

In our patient the oxygen unsaturation of the arterial blood is 
20 per cent which is high mdeed and which explains the extreme 
degree of cyanosis In conjunction with this the CO 2 combinmg 
power IS extraordinarily high and is an indication of the resistance 
that patients with emphysema develop to high saturation of CO 2 In 
this patient the amazingly high figure of 90 vols per cent CO 2 com- 
bmmg power was present It has long been known that such patients 
can breathe a high concentiation of CO 2 without subjective or objec- 
tive discomfort although when the percentage is raised too high, they 
suddenly go into collapse In this connection it is interesting to 
compare the functional compensatory changes which take place in 
mdividnals who live in a high altitude Talbott and Dill report in 
the November number of the American Journal of Medical Sciences 
observations made on patients suffering from mountam sickness who 
live at an altitude of 17,500 feet above sea level in Chile Such pa- 
tients are cyanotic, have an increase in the number of red blood cells, 
are dyspneic on exertion, have an emphysematous-like contour of the 
chest but with an increased vital capacity The sigmficance of this 
IS quite clear The emphysematous-like contour of the chest is 
brought about in the course of compensatory increase in the oxy- 
genating power of the lung An increased residual air is associated 
with an increased vital capacity and this permits the lung to provide 
for the blood stream a greater quantity of air which contains a smaller 
percentage of oxygen than normal In the emphysematous patient 
the lung becomes less and less efficient and its functional reserve is 
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constantly called on to maintain an increased residual air This, in 
turn, encroaches on the vital capacity so that the disproportion be- 
tween residual air and vital capacity finally gives rise to chronic 
respiratory decompensation 

The oxygen unsaturation that is seen in our patient (20 vols per 
cent ) IS also seen in patients living at high altitudes and therefore 
may be considered a secondary compensatory mechanism as is the 
increase in the number of red blood corpuscles The oxygen un- 
saturation which occurs in emphysema has led many observers to 
Avonder whether when the patient is exposed to pure oxygen in the 
basal metabolism test the initial withdrawal of oxygen from the ma- 
chine may not be used to restore the oxygen unsaturation to normal 
My observations on this patient and others with emphysema show that 
there is no difference in the rate of withdrawal of oxygen from the 
metabolism apparatus when room air or pure oxygen is used These 
observations lead me to believe that the ordinaiy basal metabolism test 
IS reliable m patients with emphysema 

It IS extremely mteresting to speculate on the occurrence of hyper- 
thyroidism in this patient Dr Coivles Andrus in this clinic thought 
it possible that prolonged oxygen want might lead in many cases to a 
low grade hyperthyroidism If this were true, he thought, a most 
plausible reason for the time-honored use of potassium iodide m the 
treatment of emphysema would be at hand This patient was noted 
to obtain maiked symptomatic relief after taking potassium iodide, 
and his metabolic rate fell from plus 34 : to minus 1 under this form 
of treatment Dr Andrus has observed a number of other cases 
without finding any in which there was an elevation of the basal 
metabolic rate We must believe, I think, that the development of 
hyperthyroidism in this case was an accidental occurrence, although 
hyperthyroidism is not uncommon in people living in high altitudes 

The first lantern slide shows rebreathmg test on this patient The 
first curve represents the amount of oxygen withdrawn from room air 
and the second curve the amount withdrawn from pure oxygen, ap- 
proximately an equal amount 

The second slide is from another patient with moderate emphy- 
sema The curve represents reduction in vital capacity and inability 
to exhale reserve air following deep mspiration This is a charac- 
teristic curve which was first noticed by Christie in patients ivith 



PULMOITABT EMPHYSEMA COMPLICATED BY HYPERTHYROIDISM 


53 


emphysema McCann confirmed this finding m some cases but not 
in others The inability to expire normally after a deep inspiration 
was thought by Christie and others to be brought about by the loss of 
pulmonary elasticity However, it seems to me that there is no 
reason to believe that the lung would shrink further from a partially 
distended state than it would from a fully distended one Expira- 
tion 18 a passive movement during quiet breathing and becomes active 
only during dyspneic breathing In a normal person, with normal 
chest wall-lung breathing mechanism, need for greater respiratory 
activity is supplied by more rapid ventilation of a normal or tempo- 
rarily slightly increased residual air This is done by larger in- 
spiratory movement followed by an associated active expiratory move- 
ment with the result that the proportion of tidal air to residual air is 
increased In other words, the life long habit of response to a need 
for more rapid ventilation of the lungs is an increased inspiratory 
effort with only a secondarily increased expiratory effort When, for 
whatever reason, residual air is permanently increased as it is in 
emphysema, tidal air is constantly increased to maintain the re- 
quired residual air/tidal air proportion This increase in tidal air 
on top, as it were, of an increased residual air enci caches on com- 
plemental air and brings about breathing at a higher and less efficient 
resting point The larger residual air could be more rapidly venti- 
lated when need be if tidal air could be increased partially at the 
expense of residual air but the life long unconscious training of 
forced breathing is in the direction of voluntarily increasing inspira- 
tion and allowing expiration automatically to keep pace In patients 
with emphysema, the act of forced expiration is unable to keep pace 
with forced inspiration Keserve air can be expired only when 
forced expiration starts from the top of tidal air, that is, from the 
end of a normal unforced inspiration Eor this reason in our clime 
we are training emphysematous patients to start the respiratory cycle 
with forced expiration and to allow inspiration to take care of itself 
It 18 too early to report the results of this practice but temporarily 
improved breathing has been noted 

Kerr has devised a belt to be worn by the obese emphysematous 
patient and the slide which you are now looking at is from his article 
in the Kovemher number of the Annals of Internal Medicine One 
important feature of this belt is the elastic lateral sections which are 
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made of two pieces of firm elastic goring six incites wide and approxi- 
mately seven inches long placed one above the other The effect of 
the partially elastic belt is to provide what might be spoken of as 
artificial abdominal respiration which as Kerr says “aids, rather 
than suppresses abdominal breathmg, and prevents limiting respira- 
tion to the thorax, as is seen in obese states naturally or where a firm, 
inelastic belt is applied The mcreased elasticity also aids in expira- 
tion, and overcomes the prolonged expiratory period seen m those 
patients with depressed diaphragms due to abdominal ptosis or emphy- 
sema The diaphragm more readily assumes the expiratory position 
and IS ready to descend with the next inspiration There is no de- 
crease in the supportive effect during the inspiratory expansion ” 
Most cases of emphysema are greatly aided by a firmly fitted ab- 
dommal support and one of the Kerr variety is to be chosen when 
available 

We have presented a patient with extreme pulmonary emphysema 
following chronic bronchitis who has suffered from hyperthyroidism 
which was relieved at opeiation and thereby allowed the patient to 
contmue work until the disability fiom emphysema became too great 
I have indicated theoretical and practical aspects of therapy in this 
condition 
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Case presented by Dr Charles A Janetvay 

This thirty-six year old colored housewife entered the hospital on 
November 13, 1936, because of fever, 30 int pains, headache and de- 
lirium 

Family Sistory Non-contributory 

Past Htstory No sore throats, but frequent head colds Three 
teeth removed in the past No seiious illnesses All her troubles 
related to pregnancy , a state vfhich she enjoyed twelve times, with 
twelve spontaneous deliveries at term and ten living children During 
the last few pregnancies, she had vomiting m the eaily months and 
exertional dyspnea and ankle edema in the latter months Nocturia 
twice all her life, but this had inci eased to three or four times in the 
past few yeais She had complained at vaiious times in the past few 
years of chills, fever, burning and fiequency, but only on one occa- 
sion did examination confirm the clinical impiession of pyelitis This 
was in 1932, when her blood pressure was noted to be systolic 184, 
diastolic 110 Since then her blood pressuie has fluctuated from a 
low of systolic 110, diastolic 80 to a high of systolic 220, diastolic 
140 Highest readings were usually found within a week or two after 
delivery, with fairly normal pressure during piegnancy There was 
a history of one episode of bloody diarrhea lasting a week ten years 
ago 

Present Illness As a child the patient had giowmg pains in the 
arms and legs, especially duiing cold damp weather At the ages 
of twenty-seven and thirty she had recurrences of this rheumatism 
with aching pains in one shoulder and knees but no swellmg and 
without severe enough constitutional symptoms to send her to bed 
Fifteen months ago, at the age of thirty-flve, in August, 1935, she was 
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admitted to this clinic because of joint pains and fever She had had 
migratory pains in the right foot, ankle and wrist for five days, 
without any previous infection except possibly a finger which was 
somewhat sore following a laceration by a tm can On admission she 
had fever of 103 6°, tachycardia of 140, a white count of 13,720 
with a rapid sedimentation rate (36 mm in an hour, corrected) The 
right wrist, knee and ankle were hot, swollen and tender, while the 
heart was enlarged to the left with a loud systolic murmur heard all 
over the precordium Blood pressure was systolic 182, diastolic 118 
The urine examination was negative She remained in the hospital 
for six weeks, with a gradual fall of temperature and subsidence of 
her joint condition during the first five days on moderate doses of 
aspirm (at first 2 4 gr , later 3 6 gr per day) There were no further 
' symptoms of fever for the rest of her stay, except at one point in the 
second week when aspirm was omitted She was afebrile the last two 
weeks without aspirin Eoentgenograms of her joints showed noth- 
ing but periaiticular swelling There was no change in the heart 
murmurs during her stay A gonococcus complement fixation reac- 
tion was negative, and cervical smears failed to show any gonococci 
She was therefore considered as a case of infectious arthritis com- 
plicated by hypertensive cardiovascular disease 

Following dischaige she got along m her usual way, being troubled 
Avith mild headaches, vertigo, and slight dyspnea on strenuous exer- 
tion Despite the dire warnings of the doctors she became pregnant 
for a twelfth and last time, was delivered after an uneventful period 
of gestation on October 1, 1936, just six weeks before admission Her 
blood pressure rose nine days after delivery to systolic 220, diastolic 
120 after being systolic 160, diastolic 110 shortly before delivery, but 
she went home m apparently good health 

One week before admission she began to have severe pain in the 
lumbar spine This lasted two or three days and then jumped to the 
left shoulder, then to the wrists, ankles, fingers and toes with swelling 
of the feet and backs of the hands Four days before admission she 
developed fever, and alternate chilly and hot sensations Finally, on 
the day of admission after a domestic upset she developed a throbbing 
violent headache That night she woke m a delirium, jumped out of 
bed screaming and was brought here and admitted on FTovember 13, 
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1936 Patient denied any preceding infection except a cold six weeks 
before at tbe time of delivery 

Physical JExaminahon On admtsston Temperature 102 4° , 
pulse 132, Respirations 34, Blood pressure, systolic 150, diastolic 
100 A large obese colored woman piotecting her left arm, not ap- 
pealing acutely ill Skm waim and moist, sweating profusely 
Marked tenderness about left shoulder, slight tenderness of left ankle 
and elbow Backs of hands puffy, hut no other joint swelling V olun- 
taiy limitation of motion of wrists and left shoulder because of pain 
Pundi — aiteries narrowed and toituous with moderate compression 
of veins by arteries Meek veins not engorged, no dyspnea or cyanosis 
Tonsils large and ragged, hut not particulaily red Condition of teeth 
fairly good Lungs clear Heart moderately enlaiged to left, with 
moderately loud sounds of good quality, a loud lather rough systolic 
muimur heard most piominently at pulmonic area At base pul- 
monic second sound a little louder than aortic, but both accentuated 
Mo diastolic murmur heaid Peripheral arteries moderately thick- 
ened with bounding, rapid, regular pulse Abdomen normal except 
for liver edge 1 to 2 cm below costal margin Mo edema of ex- 
tiemities Reflexes not tested 
Lahoratoi y Examinations — 

Urine Specific gravity 1023, acid, amber, albumin S-f no 
sugai , 2 to 5 red blood cells , 3 to 5 white cells and many coarse 
gianular casts m a catheter ized specimen 

Blood Hemoglobin 70 per cent , Red blood cells 415 million. 
White blood cells 23,100 with 73 per cent polymorphonuclear leuko- 
cytes Wassermann reaction negative Blood culture sterile 

Electrocardiogram Mormal sinus rhythm, rate 107, P-R Inter- 
val 18 seconds, slight thickening of QRS complexes, T waves up- 
right Only abnormal finding, an upright T wave in chest lead 
Roentgenogram of Chest Transverse diameter of heart enlarged, 
especially to the left and aorta slightly dilated Configuration of left 
border does not suggest the usual picture of mitral stenosis There 
are some vascular changes in the lung 

Blood Chemistiy Monprotein-nitrogen 36, Hric Acid 2 6 milli- 
grams per cent (blood plasma) 

Course in the Hospital — Because of her acute arthritis with its 
discomfort the patient was started on aspirin 3 6 gr per day On this 
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dose her tempeiature fell slowly, headache disappeaiod, aud on the 
fourth day aftei admission the patient seemed much improved with 
temperature only 100° and joints less painful Hovcver, that aftci- 
noon her tempeiatuie lose to 102° and then climbed iiregularly hut 
steadily upwards until it leached 105 4° on the tenth day aftei ad- 
mission despite 4 8 gi of aspiiin a day The patient became very ill, 
complamed bitteily of severe headache and pain in the back of hei 
neck, became deliiious and very difficult to manage Swelling and 
tenderness of the joints increased and the left knee became quite 
swollen and tendei This was tapped, 35 cc of thick, gieeuish, cloudy 
fluid being obtained The cell count was 15,000/mm with 00 pei 
cent polymoiphonuclear cells and 10 pei cent mononuclears Blood 
cultuies taken duiing this peiiod failed to show any giowth, either 
nndei aeiobic conditions or under a high CO 2 tension 

EEMAEKS BY DE, OHAELES W WAINWElGIIT 

"We frequently see, in the Wards of the Johns Hopkins Hospital, 
cases of acute polyarthiitis which present such varied features that 
accurate diagnosis is often much delayed and at times never made 
with ceitainty Often long contimied obseivation decides the ques 
tion when our moie piecise methods for diagnosis have failed This 
situation IS probably most frequently seen on the coloied wards foi 
the reasons that gonococcal infection is so prevalent in this race and 
because the climate of Baltimore permits us at times to see the more 
severe aiticulai manifestations of acute rheumatic fevei, so common 
in less tempeiate climates Furthermore, we see the acute type of 
non-suppiirative ai thritis familiar to us all as a sequel of scarlet fever 
and tonsillitis, and at times, following less definitely streptococcal 
upper respiratory infections It is then for the purpose of discussing 
the problems in the diagnosis of acute aithritis that this case is shown 

The patient is suffering from an acute polyarthritis which has 
been to some degree, at least, migiatory and now involves the wrists 
and left shoulder These joints are acutely tender, swollen and 
somewhat reddened and motion is extremely painful Theie is rather 
maiked constitutional reaction, with fever and leukocytosis The 
condition at once suggests a gonococcal arthritis 01 rheumatic fever 
but in the differential diagnosis acute rheumatoid arthritis must be 
consideied This type of acute joint reaction is all too commonly 
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thought to he acute rheumatic fever, hut must he set apart, as the 
serious complications of rheumatic fever do not occui in this type of 
acute arthritis Othei less frequently occurring ]oint conditions are 
not suggested and it is the diffeientiation of the three above diseases 
which IS usually the piohlem in diagnosis in acute arthritis 

Acute Rheumatoid Ai thnks — The term is restricted to that type 
of acute joint inflammation with fairly rapid onset, which is fie- 
quently preceded hy an acute upper respiratory infection, often stiep- 
tococcal, hut occasionally less definitely so At times no history of 
previous infection is obtained In this type of acute arthritis the 
constitutional symptoms aie often piononnced and the relation to 
infection preceding its onset hy from tw'O to foiii weeks closely simu- 
lates that seen in rheumatic fevei It is usually not so migratory as 
rheumatic fever and joint involvement is much longer maintained 
There is much less, if any, favorable response to salicylates, hut in 
most mstances the joint reaction subsides completely and the cardiac 
complications of rheumatic fever do not occur It is commonly seen 
at a later age period than the initial attack of rheumatic fever and 
this woman is now in the fouith decade It may make its appearance 
more than once after having previously completely subsided and this 
patient had such an experience fifteen months hefoie, which was con- 
sidered an acute “infectious arthritis ” The rapid onset, acute joint 
manifestations, pronounced constitutional reaction comparatively 
short course and usually its complete subsidence lather than its pass- 
ing over mto a chronic arthritis set it apart from chronic rheumatoid 
arthritis And too, the infrequency with which small joints are in- 
volved and the lack of symmetrical joint involvement are unlike the 
latter Although the eiitiie course is acute the rapid joint destruction 
of gonococcal arthritis does not occur and after subsidence the jomt 
IS, m moat instances, at least functionally normal Of course in any 
of the types of joint disease under consideration the sedimentation 
rate of the red blood cells is elevated and is of no value in their differ- 
entiation However, in acute rheumatoid arthritis the antihemolysin 
titre of the serum is frequently elevated as in rheumatic fever, espe- 
cially when the history of precedmg infection, likely streptococcal, is 
obtained On the other hand, the agglutination of hemolytic strepto- 
cocci as shown so regularly hy the chronic form of rheumatoid ar- 
thritis of at least six months standmg is not obtained The duration 
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of the joint reaction here and its apparent lack of response, at least, 
in its earlier stages to salicylates is more snggestne of an acute 
rheumatoid arthritis than rheumatic fever Subcutaneous fibroid 
nodules, seen in the chronic form of rheumatoid arthritis and in acute 
rheumatic fever are not seen in acute rheumatoid aithiitis And the 
various types of erythema, at times seen in rheumatic fevei, are not 
seen here This patient has had one isolated attack of acute poly- 
arthritis with apparent complete subsidence but the histoiy would 
indicate some degree of joint reaction as early as eleven yeais of age 
and ill defined evidences of its periodic reappearance from that time 
on This feature is distinctly unlike the acute form of rheumatoid 
arthritis and the patient’s subsequent course make such a diagnosis 
unlikely 

Gonococcal Arthritis — The fiequency of gonococcal infection in 
this race makes the exclusion of gonococcal aithritis necessary when 
such an acute arthiitis presents itself The histoiy of the recent oc- 
currence of the primary gonococcal infection is never so striking in 
the female as in the male and the frequency of chronic pelvic infection 
makes the time relationship to the initial infection of less importance 
in the female Even in the male acute gonococcal arthritis may occur 
many months after the acute urethritis and its close association with 
the primary genital infection is less common than previously thought 
Nor IS the occurrence of a monarthritis in gonococcal infection so 
regular as formerly supposed and often a polyarthritis is present 
though there is a tendency in this disease to settle into one or two 
more stubborn joints The fever, the leukocytosis, and the acuteness 
of the joint manifestations suggest a gonococcal infection The joint 
fluid IS usually more purulent than seen here, but the greenish color 
of the fluid obtained from the knee joint is considered quite character- 
istic of a gonococcal joint and the degree of cellular response in the 
joint fluid, with such a large percentage of polymorphonuclear neii- 
trophiles is suggestive of gonococcal infection but is not incompatible 
with rheumatic fever Neither tendon sheath involvement, so common 
in gonococcal arthritis, is present here, nor are any of the eye com- 
plications which are so frequently seen In acute gonococcal arthritis 
we are dealing with a metastatic joint and the isolation of the organ- 
ism would prove conclusively the nature of the arthritis Unfor- 
tunately, the recovery of the gonococcus is difiicult and so frequently 
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this conclusive evidence is lacking However, the gonococcal com- 
plement-fixation reaction is provmg itself more and more dependable 
and IS found positive m such a large percentage of cases as to be 
almost as useful in diagnosis as is the Wassermann reaction, in the 
diagnosis of syphilis The negative test here a year before this ad- 
mission IS strong evidence against a gonococcal arthritis and subse- 
quent tests during this admission were likewise negative However, 
this test must be interpreted with caution At times the ability to fix 
complement may lemain in one’s serum for months or even a few 
years following a gonococcal infection Under such circumstances a 
totally unrelated acute arthritis may develop, and by absolute reliance 
upon the complement fixation leaetion one may be readily led astray 
In addition, no gonococci could be found in tbe cervical smear in tbis 
case Too, the number of piegnaneies this patient has had militate 
agamst any serious degree of pelvic inflammatorj disease Roentgen 
ray evidence is of little value in establishing the diagnosis of gono- 
coccal arthritis but at times the rate of joint destruction as demon- 
strated bi loeiitgcii laj is so rapid as to strongly suggest a gonococcal 
joint The leukocytic i espouse in gonococcal arthritis as well as in 
iheumatic fever is usuallj'- pronounced and the rapid development 
of anemia is more chaiacteiistic of either than of acute rheumatoid 
arthiitis The appearance of an aortic diastolic murmur in this case 
would suggest the development of an ulcerative endocarditis of the 
aortic valve However, no peiipheral signs of aortic insufficiency 
developed and the appearance of such murmurs without the peripheral 
signs of aortic insufficiency are not uncommon in long standing hyper- 
tension such as this patient has 

Acute Rheumatic Fever — One seldom, if ever, sees tbe initial 
attack of rheumatic fever at this patient’s age However, not only did 
she have an acute polyarthiitis fifteen months before tbia admission 
but gives a history of vague joint pains since the age of eleven When 
the mitial attack occuis at a joung age it is not uncommon to see 
lecurrences in the third and fourth decades of life and commonly 
anatomical evidence of activity of the infection is present even when 
the patient succumbs to the cardiac manifestations of the disease 
Such severe joint reactions are less often seen in this climate but are 
not unknown However, the prompt response of such joints to 
salicjlates is most characteristic of rheumatic fever Such a response 
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was obtained in the previous attack but was so delayed in tbis attack 
as to create considerable doubt as to its nature It eventually occurred 
in characteristic fashion and is strong evidence in support of the 
diagnosis of rheumatic fever in this case After repeated attacks of 
rheumatic fever, although the 30int manifestations may be slight one 
would expect to find definite evidences of rheumatic valvular heart 
disease The loiigh systolic muimui, thought probably to origmate at 
the pulmonary valve was the only suggestion of valvular heart disease 
until late in her course and this muimur would in no way suggest 
mitral disease The heart is somewhat enlaiged but a hypertension 
has been known to have been present foi some time and there is noth- 
ing in the shape of the heart shadow in the teleoroentgcnogram to 
suggest dilatation of the left auricle or the pulmonaiy conus The 
presence of an old iheumatic valvular heart disease would not ex- 
clude other types of joint disease at this time but would establish the 
presence of rheumatic infection m the past and the tendency to re- 
currence 01 exaceibation of this infection would materially increase 
the likelihood of the present illness being rheumatic fever Demon- 
strable evidence of an active carditis at this time would again be 
strong evidence of rheumatic infection and one would expect to find 
electrocardiographic evidence of active carditis in so severe an exacer- 
bation of rheumatic fever if such is the case here This evidence is 
lacking and the auriculoventricular conduction time is quite within 
normal limits Such evidence of active carditis and associated in- 
volvement of the pleura or other seious surfaces together with the re- 
sponse of the infection to salicylates is frequently our only means of 
concluding that an acute polyarthritis is due to rheumatic fever A 
high antihemolysin titre is the rule in acute rheumatic fever but it is 
only confirmatory evidence and does not necessarily differentiate the 
arthritis from acute rheumatoid arthritis, but is of value in exclud- 
ing gonococcal arthritis unless there has been a fairly recent strepto- 
coccal infection This property of the serum may be maintained for 
some time aftei a totally unrelated streptococcal infection As we 
have said, m all of these acute arthritides the sedimentation rate of 
the red blood cells is elevated and does not aid in their differentiation 
However, in acute rheumatic fever the fall in the sedimentation rate 
and its return to normal tends to lag behind the evidences of clinical 
improvement, whereas m other types of acute polj arthritis its return 
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to normal closely parallels the clinical impiovement In this lespect 
it adds confirmatory evidence to the diagnosis of acute rheumatic 
fever, but requires extended obseivation to be of value 

This patient, then, presents the problem of the differential diag- 
nosis of acute polyarthritis The manifestations aie not clear cut and 
leave room foi the serious consideiation of both acute rheumatoid 
arthritis and gonococcal arthritis but the weight of the evidence and 
the subsequent course (the case was presented in clinic before any 
response to salicylates had occuiied), points with a high degree of 
probability to the diagnosis of acute polyarthritis with rheumatic 
fever 



Unfectfous Diseases 
tuberculosis 


THE RESOLUTION OF FIBROCASEOUS LESIONS IN 
PULMONARY TUBERCULOSIS 

By EDWARD N PACKARD, Ph B , M D 

Attending Physician, Trudeau Sanatorium, Trudeau, Stony Wold Sanatorium, 
Lake Kusliaqun, Franklin County Sanatorium, Reception Hospital, Saranac Lake, 
Hen York, Instructor, Trudeau School of Tuberculosis, Saranac Lake, Neu York 


The teaclimg that pulmonary tuberculosis heals only by fibrosis 
and calcification must be revised in the light of animal expei imenta- 
tion and roentgenology The complete resolution of large areas of 
tuberculous disease m animals and the disappearance of extensive 
shadows cast on the roentgenogram by pulmonary tuberculosis in 
man can lead to but one conclusion, namely, that many foci of tuber- 
culosis may resolve and that not every focus of the disease heals 
by fibrosis 

For many years research workers have found that tuberculous 
lesions in laboratory animals may, under certain circumstances, i etro- 
gress and disappear By sacrificing pairs of animals at frequent 
intervals and comparing the extent of the tuberculosis in the so-called 
immune animal with its control animal they have found an inci eas- 
ing amount of disease in the control, while in the “immune” animal 
the tuberculosis recedes and if the animal is allowed to live a year or 
two little or no tubeiculosis may be found There was always a 
doubt that the animal which was allowed to live ever had as extensive 
tuberculosis as was found in the animals sacrificed in the earlier 
stages of the expeiiment The roentgen ray has solved this question, 
for by serial roentgenograms of the lungs of infected animals one can 
follow from the first appearance of abnormal shadows the changes in 
the size, density and distribution of the pulmonary lesions although 
the roentgenogram does not provide evidence of the exact nature of 
the underlying pathology which produces these changes Coincident 
with the disappearance of abnormal shadows from the roentgenogram 
64 
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the lungs have sho'wn little or no disease, and Burke s^ experiments 
demonstrate conclusively that in labhits extensive fibrocaseous tuber- 
culosis may resolve 

In man tuberculosis of the lungs may undergo astonishing 
changes , a fact which was not fully appreciated until the advent of 
the roentgen ray These changes in the lesions may be gauged by 
the shadows which they cast in seiial roentgenograms The shadows 
of widely distributed aieas of bronchopneumonia may rapidly dis- 
appear but often these densities persist for many months before they 
vanish Studies of the underlying pathology show that an acute tuber- 
culous bronchopneimionia may resolve hefoie necrosis, caseation and 
cavitation take place, but usually the initial stage of engorgement and 
exudation passes lapidly into the stages of led and then grey hepatiza- 
tion in which multiple areas of necrosis and caseation appear diffusely 
distributed throughout the involved area Caseation and liquefaction 
may take place terminating in cavity foimation The inner layer of 
a freshly formed cavity is composed of necrotic tissue in which 
tubeicle bacilli are veiy abundant This layer fuses without definite 
demarcation with a zone of gianulation tissue which represents the 
earliest stage of fibiosis or repair The walls of older cavities exhibit 
a layer of granulation tissue suriounded by a fibious wall in which 
may be found scattered or extensive areas of caseation Whether 
the cavity Avails be thick oi thin the same elements make up their 
composition but in varying degrees 

It IS generally accepted that the acute tuberculous inflammations 
may undergo resolution but it has been a traditional concept that 
caseation and fibrosis do not resolve Current opinion Avith a 
few exceptions upholds this view To quote from a few authors 
Aschoff- believes that caseation means desti notion of the lung struc- 
ture Avhich obviously can never be restored intact, and that caseous 
matter is not ahsoihed Kiause^ states that “tuberculous processes 
heal by fibrosis or resolution It is only the over-plnsage in tuher- 
culons pneumonia or the very minutest points of inflammation that 
do not go on to tubercle that heal, at least partially by resolution 
Real tuberculous processes heal by fibrosis* and usually leave tbeir 
scars, though the old dictum ^no tuberculosis without its scar’ is 

* Italics TniBe ~ ^ ~ 
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tmdoubtedly false ” Amberson^ says that ‘^pei if ocal inflammation 
may resolve, but the caseous nucleus usually peisists indeflnitely ” 

The obseivations of Gardnei® on tbe fate of the tubercle produced 
by Ri, an attenuated stain of tubercle bacilli, in tbe ^inea pig’s lung 
IS well known By serial examinations of a large number of animals 
be demonstrated tbe steps in tbe development of tbe tubercle and its 
progression to caseation, and then tbe retrogressive stages and even- 
tually tbe complete disappearance of tbe focus, leaving tbe lung in- 
tact During tbe process of resolution tbe tubercle slowly shrank m 
size, its caseous center became smaller and smaller and tbe surround- 
ing air cells dilated F inally only a lympboid deposit was seen and 
tbis soon disappeaied, and tbe site of tbe former tubercle was occu- 
pied by normal lung stiucture Tbe original tubercle must have 
destroyed many air cells Burke’s animal experiments bave estab- 
lished tbe fact that large areas of fibrocaseous disease may resolve 
In many mstances not even microscopic evidence is left to indicate 
tbe presence of tbe former tuberculous inflammation 

I am privileged to show two of tbe illustrations taken from Buike’s^ 
work on expeiiments in resolution Rabbit #45 and Rabbit #84 
(two animals from a large series) were first sensitized in tbe groin 
with 5 cc of a heavy suspension of attenuated tubercle bacilli (Ri) 
Three weeks later they were inoculated intratracbeally with 1 mg of 
virulent human tubercle bacilli (HSY ) Tbe suspension was allowed 
to run down into tbe left lung Roentgenograms were taken at short 
intervals and the animals sacrificed at tbe time indicated in tbe 
illustrations Rote in Rabbit #45 tbe extensive fibrocaseous lesions 
and cavity formation Rabbit #84 was allowed to live for over a year 
It exhibited tbe same type of abnormal shadows in tbe roentgeno- 
grams as did Rabbit #45 in tbe early weeks of tbe experiments, but 
as time went on these shadows disappeared and figures E and F 
show tbe complete disappearance of lesions from tbe lungs 

In man tbe evidence of tbe resolution of fibrocaseous lesions is 
ofltered m tbe following cases 

Case 1 — J L The patient, a physician thirty three years of age, was per 
fectly veil up to the first week of March, 1930, vhen he de\ eloped cough, ex 
pectoration, fatigue and temperature of 100° During the following two weeks 
his symptoms became aggraiated and the temperature rose to 103° Examination 
of the chest showed scattered rales in the upper third of the right lung A 

* Plates IV and IX Dr Hugh E Burke, Am Itev Tuherc , 32 343, 1035 
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A Film at 8 2/7 ^\eeks Homogeneous shadows with indefinite margins 
B Film at 14 3/7 weeks Abnormal shadows smaller and denser 
C Film of excised lungs Coarse mottled shadows s stippled \Mth minute 
D Photograph of section Multiple fibrocaseous lesions and ca^ it> 

E Fibrocaseous lesions adjoining cavity wall X 6 _ 

r ' rolrnreons dPDO«;it in fibrocaseous lesion X 100 


dense shadoiis and 




Kabbit No 84 


A Film at 3 da>'? HomoRcneous shadow ^ith indtfinito mirt^ms h ft luiif' fjtld 
B Film at 5 4/7 ETtensne irreRular shadow* hft lunc fickl 

C Film at 17 1/7 week5 Faint homogeneous shidous, Jilt )uns firld 
D Film at ^3/7 weeks No abnonnal Ehado\s® 

E Photograph of «ection No macro copic Ic*sions 
F Portion of left lower lobe OnJ> abnonnalb thick ^epta X CO 
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roentgenogram {fig 1) taken on April 4, 1030, one month after the onset of 
symptoms shows a dense shadow invohing the upper and outer portion of the 
right lung, its lower border clear cut and located at the 3rd rib anterior, corre 
spending to the interlobar fissure There is a round area of rarefaction 3 cm 
in diameter located in the 2nd interspace Both hilar shadows are enlarged, 
particularly the right one The sputum was positive for tubercle bacilli 

The patient was kept in bed and the symptoms gradually subsided A roent 
genogram (fig 2) taken five months later still shows the dense shadow hut its 
lower border has moi ed upw ard an interspace and the cavity cannot he made out 
Figure 3 show s the appearance of the lung by roentgenogram taken seven months 
after the previous film The dense shadow has now disappeared and no evidence 
of the cavity is piesent There is a small density in the outer 2nd interspace, 
the lower border is sharply defined and runs downward toward the hilum A film 
(fig 4) taken two years after the onset of symptoms shows almost complete dis 
appearance of the shadows originally seen A small poorly outlined density lies 
back of the 2nd rib The hilar shadows on the left appear normal, whereas the 
right hilar shadow is slightly larger and denser than normal At this time only 
a few fine rales were heard at the right apex, anterior The sputum, which was 
negligible in amonnt, was negative for tubercle bacilli The patient la perfectly 
w ell and is engaged in full time practice 

Gommeiii — This patient’s disease evidently began as an acute 
tuberculous pneumonia which involved the upper right lobe, but the 
first roentgenogram (fig 1) which was taken one month after the 
onset of symptoms shows that excavation had taken place Tubeicle 
bacilh were found m the sputum The presence of a cavity definitely 
mdicates that caseation and liquefaction necrosis had developed in 
the pneumonic area The wall of tins cavity must have been com- 
posed of gianulation tissue, caseous foci and fibrous strands Absorp- 
tion of the inflammatoiy products of the disease caused the lobe to 
shriuk as is evidenced by the elevation of the interlobar fissure This 
shrinkage probably aided in the closure of the cavity The contiguous 
normal lung tissue m the lower and middle lobes dilated to com- 
pensate for the loss of lung volume in the upper lobe As a result of 
resolution the shadows in the upper lobe disappear and the final 
roentgenogram shows, with one or two exceptions, an apparently 
normal lung field The patient is restored to peifect health 

That much of the disease in this patient was of a fibrocaseous 
nature is shown by, (a) the length of time the dense shadow peisisted 
four months and longer which placed the tuberculous lesion in the 
chrome fibrocaseous stage far beyond the acute pneumonic stage, 
(b) by cavity formation which predicates caseation and liquefaction 
necrosis and (c) by the presence of tubercle bacilli in the sputum 
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wliicli many believe appear only after caseation bas occiiired Yet 
practically all tbe abnoimal shadows including that of the cavity dis- 
appeared from the loeutgenogram It is unreasonable to assume 
that all of the products of the tubeiculous inflammation weie elimi- 
nated by way of the bionchi It seems evident that the greater part — 
mcluding areas of caseation, and fibiocaseous disease were absorbed 
Fibrous strands, fibioid tubeicles and sbrunken foci of caseation, 
encapsulated, or inspissated, doubtless still exist but too small to be 
visualized on the loentgenogiam But for every focus that remains 
many times the number have completely disappeared 

The second case illustiates the process of lesolution in a patient 
with chronic fibiocaseous tubeiculosis with cavitation 

Case 2 — C F The patient, a plunibci, vas twenty sia years old when first 
seen bj me in May, 1927 He bad always been well In January of the same 
year he noticed fatigue, cough and expectoration He kept at work and quit only 
three days before coming to Saranac Lake The day before he stopped work he 
helped to install thirty radiatois in a building IVhon I first saw him he was 
ten pounds below his usual weight He had no feier and his pulse was normal 
He had had some nightsweats, was somewhat short of breath, and had a moderate 
amount of cough and expectoration, which was positiie for tubercle bacilli The 
chest examination showed impaired resonance over the upper half of each lung 
The classical signs of cav ity formation were present on both sides abov e the 2nd 
rib and 4th spine There were numerous moderately coarse rales heard over the 
front of the chest and to the 7th spine bilaterally distiibutcd Figure 6 shows 
the roentgenogram taken soon after the patient arrived Mottled densities are 
seen scattered throughout each lung field There are two large cavities located 
abov e the 2nd nb on each side There is a fluid lev el in each cavity 

The patient was kept in bed for a few months He was then allowed to be 
up and about because of the disappearance of all symptoms except slight cough 
and expectoration He gained rapidly in weight and at the end of October, 1927, 
he was given walking exercises Although the cavities were not completely closed 
at this time, he had no cough nor expectoration His recovery was without inci 
dent and at the end of two years he was discharged from my care Figure 0 
shows the condition of the lungs as revealed by the roentgenogram at this tune 
The large mottled shadows have disappeared and only a few, very small densities 
ore seen scattered through the lung fields The cavities have vanished and only 
a small hazy shadow remains behind each clavicle to mark their sites 

Physical examination at the time of his discharge showed no evidence of 
cavity formation A few fine dry rales were heard at the extreme apex on each 
side anteriorly 

Comment — Tbe mottled densities scattered tbrougbout both lung 
fields as observed in the first roentgenogram of this patient represent 
in all probability foci of caseation or tubercle formation A gieat 
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CnJsG II E\ttn8i\L bilateral chionic fibrocaMeous tubtrculosib I argi Case II Rointaeiioproin taken t\sent\ cicht months later Marked 
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number of these densities have completely disappeared from the later 
roentgenogram Other foci became encapsulated or fibrous through- 
out and shrank leaving the small densities seen in the final roentr 
genogram The cavities ivere chronic cavities Theii walls must 
have been composed of fibiocaseous tissue Yet by physical examina- 
tion they are no longer piesent, and the roentgenogram fails to reveal 
any evidence of cavity foimation 

There is unanimity of opinion that healed cavities leave scars 
These may be but nairow bands of fibious tissue which are not typical 
and do not indicate then origin from a cavity Unless we assume 
that the cavity walls wexe expectorated we can come to no other con- 
clusion than that resolution of most of the fibrocaseoiia matter has 
taken place The healthy air cells have dilated and occupy the space 
of the formei cavities 

The third case illustrates the processes of resolution, fibrosis and 
calcification which took place ovei a period of years 

Case 3 — C The patient, a male twenty nine years of age gave a history 
of dry pleurisy in 1917 He -was below par at that tune and was refused enlist 
ment by a Draft Board He worked steadily until October, 1928, when he de 
1 eloped a bronchopneumonia He had pains in his nglit chest, fever to 104”, 
cough, expectoration, and loss of weight The sputum was positive for tubercle 
bacilli A roentgenogram of the chest at that time showed a dense shadow 
occupying the upper half of the right lung field Figure 7 is the roentgenogram 
taken ten weeks later It shows a dense mottled shadow in the upper half of the 
right lung Its lower border is clear cut and is located in the 3rd interspace 
A large area of rarefaction is seen above the 3rd rib and extends almost to the 
apex of the lung There is a nai row dense homogeneous shadow at the periphery 
of this area and it extends upwards over the apex There are mottled shadows 
seen from the root to the base 

This patient evidently had in 1928 an acute exacerbation of a chronic tuber- 
culosis That the lesion is not entirely a recent one is shown by the marked 
densities seen within the mid lung on the right, the deviation of the trachea, the 
plemal thickening and the narrowed interspaces in the upper 3rd of the chest on 
the right side The left lung field is clear 

The physical examination of the chest showed on the right side dullness to the 
3rd rib and 5th spine In this area there was very marked bronchovesicular 
breathing, and increased xocal resonance and a few moist rales At the left apex 
there was impaired resonance, bronchovesicular breathing and an occasional rale 

With bed rest the symptoms subsided and the patient gradually returned to 
good health so that he has been able to carry on a business and to engage in 
numerous cii ic duties 

A moderate amount of cough and expectoration have persisted and the 
sputum remains positne for tubercle bacilli 
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During the interinls bet-neen 1928 and the present day there has been at 
gradual shrinkage of the process in the right lung so that now (fig 8) we see f 
a small dense shadow occupying the extreme apex of the right lung No definite t 
cavity can be made out There are string like shadow s and scattered densities j 
throughout the right lung, some of which appear calcified In 1929 fresh disease t 
appeared in the left lung which accounts for the shadows seen in figure 8 In j 
August, 1936, the chest examination showed dullness to the 2nd rib and 4th spine, r 
bronchial breathing and whisper and a few dry squeaks in the same area No I 
rales were heard in the left lung j 

Comment — This patient exhibits a combination of acute and I 
chronic tuberculosis with large cavity fonnation The pathological 
picture IS one of pneumonic tuberculosis associated with fibrocaseous 
disease and excavation A combination of repair piocesses were 
opeiative in bringing about the final state of fibroid tubeiculosis and 
calcification I believe that much of the pneumonia lesolved and at 
the same time the whole upper lobe shrank, and the cavity walls were 
approximated Fibrosis formed and as a lesiilt the lobe became a 
small fibrous mass occupying the extreme apex of the left lung To 
compensate for the loss of lung volume the middle and lower lobes 
dilated and the mediastinum and trachea moved over Eesolution, 
fibrosis and calcification took place in the scattered areas m the othei 
parts of the lungs 

The maiked shrinkage of the upper lobe may have been caused 
by an occlusion of the bionchus to that lobe and as a result the air 
distal to the stricture was absorbed and the lobe collapsed This 
caused the cavity walls to contract and the antrum was obliterated 
Withm the diseased upper lobe much caseation must have been 
present The cavity walls alone probably contained numerous caseous 
areas What has become of these foci ? Are they all still piesent in 
the apical scar* Eo doubt some of them are theie to-day but I 
believe that much of the caseation and fibious tissue resolved 

It will not be necessaiy to give all the details of the long course 
of the fourth illustrative case 

The patient was a young woman twenty nine years of age who presented 
herself with advanced fibrocaseous tuberculosis with cavitation involving the left 
lung (fig 9) The cavity measured 3 by 4 cm The sputum was positive for 
tubercle bacilli Artificial pneumothorax was established on the left side The 
collapse was not satisfactory and pneumolysis was performed A few months 
later fresh disease appeared in the middle and lower portions of the right lung 
and a large cavity developed (fig 10) Pneumothorax was instituted on this side 
pud carried on for many months, the left lung meanwhile slowly re expanding 
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Eventually the zight lung je expanded The sputum became negative for tubercle 
bacilli, and although the patient still has daily expectoration it has contained no 
bacilli for a period of three yeais Figure 11 shows the condition of the lungs 
to day as revealed by the roentgenogiaui No trace of the cavities can be seen 
If the lungs could now be sectioned, doubtless numerous residual foci would be 
found but during the years of collapse therapy many of the fibrocaseous lesions 
must have resolved 


DISCUSSION- 

The disappearance fiom the roeutgenogiam of shadows cast by 
pulmonaiy tuberculosis has been observed by others mnnmerable 
times The resolution of the acute (exudative) fonns of tubeiculous 
pneumonia has been advanced to explain this phenomenon Such 
lesions may be widespread or they may be small such as the zones of 
acute mflammation which some maintain surround tuberculous foci 
But when the time element is considered in these cases it is often 
found that many of the shadows have persisted for many months or 
even years befoie they vanished The patients weie not acutely ill 
hut weie geneially quite well although they may have bad extensive 
bilateral tuberculosis with cavitation The underlying pathology of 
these chronic cases is piedominately a fibrocaseous type Acute exu- 
dative inflammation is surprisingly absent The alveoli not duectly 
involved with caseous or fibious material contain mononuclear cells 
and lymphocytes and a few fibious stiands — a chronic inflammation 
Yet in many instances these lesions, including cavity formation, may 
disappear as 3udged by roentgenological and physical examinations 

Grantmg that resolution may occur there are differences of 
opinion as to how large an area of caseation may resolve In Gard- 
nei’s expel iments the tubercle with ite caseous center was very small 
yet compared with the diameter of an alveolus the tubeiele occupied 
the space of many air cells Yet it disappeared and the normal lung 
dilated to compensate for the destroyed alveoli In Burke’s animal 
experiments we find much laiger areas — parts of or even whole lobes 
involved with fibiocaseous lesions, and even these resolved In man 
there is the roentgenological and physical evidence that very large 
areas of chionie tuberculosis with cavity formation may disappear 

An apparently noimal roeutgenogiam of the lung fields does not 
mean that theie are no foci remaining in the area previously involved 
With disease The dilated air cells which compensate for lost tissue 
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may facilitate the peuetiation of the loentgen lay so that scars and 
other densities may not he visualized on the film Sweany® states that 
only “approximately half of the calcified parenchymal lesions may he 
seen on ante mortem radiographs” This does not contradict the 
statement made earlier in the discussion that for eveiy focus that 
remains many times that number have disappeared 

One may argue from analogy and point to the absorption of 
caseous material in tubeiculous glands, bones, oi joints A peri- 
toneum studded with tubeicle may return to its normal glistening 
state The absorption of scar tissue in various paits of the body 
IS well known 

In the light of animal experimentation, and the loentgenological 
and clinical evidence in man, I do not see how we can escape the 
conclusion that fibrocaseous lesions may lesolve and leave no trace 
behind 


I wish to acknowledge my indebtedness to Doctors Biay and 
Burke of the New York State Hospital, Bay Brook, and to Doctors 
Gardner and Vorwald of the Saianac Laboratory for helpful criticism 
and advice 
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By R J ERICKSON, M D 
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That the tubercle bacillus is disseminated by tbe blood stream is 
a fact that requires no extended demonstration Tbe obvious forms 
of miliary tuberculosis bave been recognized since tbe cause of tuber- 
culosis v?a 3 first known The question, however, of bow large a part 
of this baematogenous spread plays in tbe total picture of tbe develop- 
ment of tuberculosis is not so clear and, in all probability, has not 
received the attention its importance warrants Tuberculosis may 
spread by contiguity from tbe oiiginal focus as has been shown by 
Gbon in bis study of cavity formation in infants,^ or in adults, as an 
exacerbation of old sharply localized lesions^ Tbe spread may be 
through lymph channels as in tbe primaiy types of lung lesion, with 
mvolvement of regional lymph nodes, or intracanalicularly through 
the bronchial tree and the mtestinal tiact to the vast surfaces thus 
exposed, over the free spaces of serous cavities, pleura, peritoneum, 
or meninges , or, lastly, through the blood stream 

The relationship between infection and the dissemmation result- 
ing in clmical disease needs further study We know that most of 
our adult population is mfected with tuberculosis We also know 
that not more than 5 per cent die of tuberculosis In New York 
State, for example, there were, in 1934, 149,000 deaths from all 
causes, and of these 7,500 were from tuberculosis To hope soon to 
elimmate infection is quite Utopian It is impoitant, however, to 
understand as clearly as possible the various steps between infection 
and manifest disease We must also eventually understand more 
clearly the relationship between exogenous re-infection and endog- 
enous re-infection, for on this will depend our attitude toward 
tuberculosis as a public health problem and the best methods of con- 
trol The relative importance of various methods of spread within 
the body is a small part of this problem It is our belief that the 
baematogenous spread plays a much larger part in tuberculous dis- 
ease than IS usually appreciated and that the more we look for evi- 
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dence of tlais method of spiead the better we shall understand and 
manage clinical disease, and the less emphasis we shall place on 
exogenous re-infection as a cause of recurrmg disease 

How often does the tubercle bacillus appear m the blood stream ? 
Undoubtedlj it occurs much more frequently than does typical mil- 
iary tuberculosis In experimental gumea pig disease bacilli have 
often enough been found m the blood but tend to disappeai rather 
rapidly In human disease findings are much less frequently posi- 
tive Villemin, as early as 1866, mfected gumea pigs with blood 
from tuberculous patients Figures of later investigators have varied 
within wide limits Leibermeister,^ for example, found bacilli in two 
of eighteen Stage I, fourteen of fifty-two Stage II, twenty-four of 
fifty Stage III pulmonary cases, as well as in some patients who did 
not have clmical disease These figures and many other similar ones 
are based on results of microscopic examination of blood cultures or 
even blood smears, and are open to error because of possible con- 
tamination with other acid-fast bacilli often shown to be present in 
laboratoiy materials, or brought in by cultural methods We must 
require evidence of animal pathogenicity and accept such reports as 
those of Steiger^ who found in ninety-five cases two positive, both of 
which later developed extrapulmonary tuberculosis , and Oorper'' who 
studied by three cultural methods and guinea pig inoculation one 
hundred and twenty pidmonary cases with entirely negative results 
He concluded that “embolic showers may occur but, when they do, 
are rapidly removed from the circulation in the usual case of 
tuberculosis ” 

Mention should be made here of the work of Lowenstein, not 
because of its conclusive value, but because it caused a greatly re- 
newed interest m the subject and led to a great deal of more critical 
work by others He reported the finding of tubercle bacilli by cul- 
ture in 40 per cent to 100 per cent of frank pulmonary tuberculous 
cases, and also in cases of skin tuberculosis, polyarthritis, chorea, 
schizophrenia, and other conditions His reports led to a critical m- 
vestigation of the whole subject by G S Wilson® for the Medical 
Eesearch Council of Great Britain Schwabacker in this report ob- 
tained by animal inoculation five positive results in two hundred and 
eighty-two living cases In critical estimate of all work Wilson gives 
the following summary which is the most reliable available 
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Type of Disease 

Fulmonary tuberculosis, mostly severe 
Miliary and menmgeal tuberculosis 
Non-pulmonary tuberculosis 
Tub ereulosis — undefined 
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No 

Per cent 

No of Cases 

Positive 

Positive 

680 

33 

4 9 

22 

8 

36 4 

222 

6 

2 7 

325 

9 

2 7 


All such, reports are, however, based on a few exammations in 
any one individnal It must be granted that bacilli may have been 
present for brief periods of time m a mnch greater percentage To 
establish such a fact it would be necessary to follow individual cases 
repeatedly over a long period of time ITo one has yet done this 
In a discussion of haematogenous tuberculosis mention should 
also be made of the work of Eanke ’’ He constracted a three-stage 
sequence of events in tuberculosis analogous to infectious disease in 
general and especially to syphilis His theory postulates a first stage 
or primary complex which spread by lymphatics, a secondary or 
generalized stage disseminated mainly by the blood stream, and a 
third stage of localized disease in various organs or tissues spread 
intracanalicularly, i e , by the various open passages of the body 
the bronchi, urinary tract, etc In these stages he also brought in 
various immunological and allergic accompaniments which helped 
explam the varying manifestations These are too involved to discuss 
in this paper Careful investigators, Schurmann® and others, while 
admitting the stimulatmg effect of his concept, have had dif&culty 
correlating his ideas in detail with postmortem findings The diffi- 
culty IS due largely to the fact that the terminal stages are so involved 
that it is hard to trace the complete story His ideas are of value in 
emphasizing the large part often played hy the hlood stream, whether 
we can clearly differentiate this as a second stage or not Also, in a 
general way, his idea of system disease in the third stage is home out 
hy clinical observation Pulmonary disease of classical type is apt to 
progress without extensive involvement of other organs except those 
directly reached hy the canalicular system, and the extrapulmonary 
lesions are apt to he accompanied hy relatively benign pulmonary 
lesions which are a part of a generalized tuberculosis 

The most obvious evidence of blood stream infection la the finding 
postmortem of tuberculous lesions m organs or tissues which can be 
reached only hy the hlood stream Though most tuberculous deaths 
are due to pulmonary lesions, extrapulmonary lesions to some degree 
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are found m nearly every case In going over the autopsy material 
of tuberculosis cases for the past five years at the Albany Hospital, 
the following distiibution of lesions was found 

Table I 

No of patients 170 


Lesion primary in lung 

154 

Lesion pnmary m bone 

3 

Lesion pnmary m gland 

1 

Acute miliary 

12 

Secondary Lesions 

Intestines 

97 

Spleen 

96 

Liver 

88 

Kidney 

41 

Glands 

40 

Adrenals 

25 

Pentoneum 

22 

G-U tract (other than kidney) 

22 

Pancreas 

6 

Heart 

4 

Bone 

4 

Brain 

2 

Esophagus 

1 

Thoracic duct 

1 

Gallbladder 

1 


The number of different tissues mvolved in each case was as 
follows 


Lung only (including bronchial glands and pleura) 
2 tissues involved 


3 ” ” 

4 ” ” 

5 ” ” 

6 ” ” 

y n n 

8 ” ” 

9 ” ” 

10 ” ” 

11 ” 


13 cases 
22 ” 
21 ” 
23 ” 

29 ” 

27 ” 

12 ” 

8 ” 

5 ” 

3 ” 

1 ” 


Total 


164 ” 


Two classes of lesions are not included in the above summary 
laryngeal, because the larjuix was not systematically examined at 
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autopsy, and pleural lesions, because tbey aie practically always 
present in cases of pulmonary tuberculosis 

Sucb a compilation is admittedly incomplete A more detailed 
pathological study would undoubtedly have revealed many lesions not 
reported in these routme autopsies It is sufficiently complete, how- 
ever, to demonstrate that blood stream infection occurs to some extent 
m nearly every case of tuberculosis It is also evident that at least 
some of the lung lesions of advanced pulmonary tuberculosis are of 
haematogenous origin 

It IS in these lung lesions that we are particularly interested in 
this discussion It must be admitted, first of aU, that absolute proof 
of the haematogenous oiigin cannot be 'presented Even in typical 
miliary tuberculosis this would be difficult There are, however, cer- 
tam characteristics of this type of case that differentiate it from the 
usual bronchogenic type of tuberculosis These are the uniform, 
even distribution of lesions of about the same size throughout the 
lung field , the frequent occurrence of lesions of tuberculosis in other 
parts of the body which are obviously infected only through the blood 
stream, and the absence of old pulmonary disease from which dis- 
semination could take place m the usual bronchogenic maimer 

At the one extreme we have typical miliary tuberculosis This 
disease, beginning as an acute dlness and progressing in a few weeks 
to death, and with widely scattered lesions of imiform density, is 
clearly understood and will not be further discussed here This type 
has been elimmated from the cases selected for this study There 
are, however, other groups of cases m which the previously mentioned 
characteristics are present hut which are much more protracted in 
their course and at times progress to recovery It is admittedly diffi- 
cult to differentiate sharply many of these cases In the first place, 
in tuberculosis of a prolonged course, the original picture may become 
obscured by later developments Though the fundamental lesion may 
be haematogenous there may be a rupture at some point into the 
bronchial tree and a true bronchogenic lesion be imposed on the 
earlier lesion Secondly, a real haematogenous lesion may be super- 
imposed on an old bronchogenic one In fact, this is a very frequent 
occurrence In over half of the cases we studied this was the case 
Preceding the terminal illness, there were apparently one or more 
crops of blood-borne disseminations and it was these and not the 



78 


INTEEIfATIOlTAI, OLINICS 


chronic disease that caused death To judge in all cases exactly how 
much of the lesion is of one type or the other is impossible We can 
only approximate the truth 

The forms of haematogenous pulmonary tuberculosis, exclusive of 
the acute miliary form, have received much more attention abroad 
than m our country French literature has long been pervaded with 
this concept Bard,^^ in 1901, in his beautiful but rather elaborate 
classification, described “formes interstitielles on granulique,” which 
he recognized as haematogenous m origin, and that they were often 
accompanied by extrapulmonary lesions, were relatively benign, and 
gave few signs or symptoms With great clinical perspicacity and 
without roentgen ray studies, he recognized their association with 
certain forms of diffuse fibrosis Smce then, many other French 
writers have elaborated greatly on these forms German writers were 
greatly stimulated by the work of Leibermeister and especially of 
Eanke It was Schurmann who first introduced the term “chronic 
piotracted haematogenous dissemination,” which quite accurately 
defines the forms we are most interested in here Kelatively little 
attention has been paid to them in American literature Only since 
1934: have the articles of Miller,® Pinner,® and Keisner^® and others 
appeared 


EOENTGENOLOGIOAI, PICTUBE 

The haematogenous chaiacter of this type of tuberculosis is gen- 
erally first suspected by the appearance of the roentgenogram As 
the peculiar characteristics are apt to be submerged by other forms 
of dissemination if death occurs, and as the healing case does not 
come to autopsy, or at least till the most characteristic lesions are 
changed, we must rely strongly on the serial study of roentgenograms 
These lesions appear as widely scattered, rather symmetrically 
distributed nodular densities They are not uniform in size and have 
rather poorly defined borders, and are not associated with a definite 
large focus in the lung as are bronchogenic types The more chronic 
the nature of the disease the more the character of these foci vary as 
the development is dependent on succeeding crops of tubercle baciUi 
seeded mto the lung As the process becomes old, the lesions become 
more clearly defined, and a stringy lace-like network becomes appar- 
ent between the lesions This is evidence of the diffuse interstitial 
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fibrosis wbieb accompanies the healing process In the end, little 
may remam of obvious mfiltration and only a fine network of thin 
lines remam Sometimes the fibrosis is so fine that it is not revealed 
by the film 

Another characteristic in older lesions is the presence of widely 
scattered calcified foci This is a highly characteristic feature, as 
has been observed by Pinner® who states that aftei examination of 
thousands of roentgenograms calcification occurs only m true primary 
foci and in lesions presenting characteristics of haematogenous type 

Another characteristic emphasized by German writers, but not so 
generally agreed upon, is the “Lochkaverne” or “punched out” cavity 
Such cavities are shown as thm-walled rmg shadows, lymg in quite 
normal looking lung tissue They do not have the heavy indurated 
wall of bronchogenic cavities and may remain unchanged over long 
periods of tune without giving rise to spread of the tuberculous 
process 

As wiU be shown by cases later, the differentiation between true 
mdiary tuberculosis and these moie chronic forms cannot be sharply 
drawn One type shades into the other Also, other types of dis- 
semmation may be superimposed on the haematogenous so that inter- 
pretation of the roentgen ray picture may be at times quite complex 

CLINIOAL CHAKACTEEISTIOS 

The outstanding characteristic of this group clinically is the lack 
of symptoms There may be malaise, loss of weight, nervous irrita- 
bility or digestive disturbances, but often few symptoms are present 
Pulmonary symptoms, cough and expectoration, may be entirely ab- 
sent Physical signs as well may be entirely absent and the discovery 
of the disease may be made only by an accidental or routine roentgen 
ray fihn Tubercle bacilli are absent from the sputum, or very scanty, 
and probably mean that the lesion has broken through at some point 
from interstitial tissue to the bronchial tree So marked is this fea- 
ture that widespread calcifications may be detected by roentgen ray 
without the person havmg knowledge of any illness Auother 
characteristic often noted is the occurrence of frequent and small 
haemoptyses In fact, this feature may make us suspect the nature 
of the dlness before the roentgen ray reveals definite characteristics 

This mild clinical course and lack of pulmonary symptoms may 
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mate the diagnosis difficult When the lesions are small one must 
differentiate from acute miliarj tuberculosis The lesions of chronic 
haematogenous type are generally larger, more varied in size, and 
less sharply defined It may be necessary to follow the progress of 
the disease before one can be sure of what one is dealing with A 
diagnosis of pneumonoconiosis may he made and discarded only when 
the lesions clear Metastases of malignant disease may be indistin- 
guishable from the larger nodules of haematogenous tuberculosis, and 
in any case rigid investigation of such a possibility must be made and 
a period of observation may be required before a conclusion is 
reached 

The relation of this disease to forms of pulmonary fibrosis of 
mdefinite nature is an interesting one We often see individuals 
with evidence of old tuberculosis but m whom the symptoms of 
limited respiratory capacity are out of proportion to the apparent 
degree of mvolvement Knowing as we do that very widespread 
disease may clear roentgenologically and leave only a fine diffuse 
fibrosis, it may be that haematogenous tuberculosis is more often the 
cause of this obscure type of disease than has so far been demon- 
strated As Pmner points out, our knowledge of any disease, other 
than tuberculosis, causing a diffuse fibrosis, is slight Even though 
a bronchogenic form of pulmonary disease may be obvious, there is 
the possibility of there having been at first, or at some later stage, a 
haematogenous phase leaving little gross evidence of tuberculosis 
behmd Occasionally this diffuse fibrosis may gradually increase 
imtil the embarrassment of circulation and cardiac failure eventually 
contribute to the death of the patient One such case of increasing 
fibrosis IS here reported, where the diagnosis of the tuberculous 
etiology was made only after death, though observation had extended 
over five years 


PATHOLOGY 

The uniform-sized, sharply defined lesions of acute miliary dis- 
ease are not here considered as we are primarily interested in the 
more chronic haematogenous forms We can mention only general 
characteristics as the picture depends upon the stage of the disease 
when death occurs These lesions are seeded in the walls of lymph 
and blood vessels, tending to leave the intimal lining intact They 
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vary m size, show little tendency to coalesce m earlier stages They 
give rise to considerable fibrosis of interstitial, interlobular and inter- 
lobar tissues As they heal this fibiosis may so dommate the picture 
that little characteristic tuberculous tissue remains — the reticular 
lymphangitis of Schurmann Areas of emphysema lie between the 
fibrotic areas As in the roentgen ray picture, the symmetrical and 
widely scattered distribution of these relatively small lesions is en- 
tirely different from that of bronchogenic disease Termmal cal- 
cification IS too widely distributed to suggest primary foci Another 
characteristic is the tendency to subpleural localization which, may 
explain the repeated pleurisies noted by French writers as charac- 
teristic of this type of disease The thin-walled, punched out cavities 
have been previously mentioned Tissue in the immediate vicinity 
may be quite normal As most of these protracted forms lead at 
some pomts to bronchogenic dissemination, it is unwise at autopsy to 
draw conclusions from small areas One must take mto considera- 
tion the total picture in conjunction with the preceding dmical 
development and serial roentgen ray pictures 

CASE BEPOETS 

The followmg cases were selected from some 900 consecutive 
cases as they appeared on the tnherenlosis service at the Albany 
Hospital, all with well defined pulmonary lesions. Cases of acute 
miliary tuberculosis were eliminated From the remainder were se- 
lected, first, those with well marked and gross extrapulmonary lesions 
as this was regarded as prima facie evidence that important haema- 
togenous dissemination had at some time occurred As we are pri- 
marily interested in the pulmonary manifestations we then eliminated 
several cases of old hone tuberculosis, and some of glandular tubercu- 
losis in which pulmonary disease afterwards developed 

In addition were selected certain few other cases because they 
presented outstanding illustrative features though extrapulmonary 
lesions were lacking It is not intended that this he a definitive clas- 
sification of all types found in the 900 cases hut more as illustrations 
of the varymg types found m the general group of haematogenous 
pulmonary tuberculosis It is impossible to divide this material mto 
sharply differentiated groups but for purposes of dinical discussion 
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the following subdivisions were made Illustrative case reports are 
given 


Cases mih Definite Extrapulmonary Lesions 

I Subacute mibary tuberculoas 3 cases 

n Chronic protracted haematogenous tuberculosis in 

adults 12 cases 

ni Chronic haematogenous tuberculosis m children 4 cases 

rV Old pulmonary tuberculosis with termmal rmhary dis- 

senunation 18 cases 

Cases without Extrapulmonary Lesions 

I Healed rmhary tuberculosis 1 case 

II Cases with haematogenous lung characteristics but no 

extrapulmonary lesions 4 cases 

III Repeated pleurisies 4 cases 


6E0UP I StTBAOUTE MILIAEY TUBEE0UL08I8 

In this group are found gradations between true acute miliary 
and chronic haematogenous types In two cases the picture on ad- 
mission was that of a miliary tuberculosis with fine, densely seeded 
nodules throughout the lung They showed improvement clinically 
and by roentgen ray film hut finally after six months succumbed to 
tuberculous menmgitis It seems that if this final complication had 
not occurred, they might have gone on to a healed miliary disease, as 
IS shown in a later case The third case is reported in more detail 

Case 1 — Twenty five year old male, waiter This patient entered the 
hospital in February of 1033 He gave a history of slight malaise, cough and a 
loss of fourteen pounds in weight, over a period of four months In 1029 the 
right index finger had been accidentally amputated at the middle phalangeal 
joint Two weeks before admission, he had squeezed the stump of this finger 
It became swollen and tender and was later amputated, revealing a tuberculous 
osteomyelitis 

Chest examination showed fine and medium coarse rales to the second rib 
right and throughout the left side and diminished breath sounds throughout the 
left side The film revealed a very fine miliary mottling throughout the chest 
and denser more conglomerate patches on the left 

During the next year, he felt well and had little cough or expectoration but 
ran an irregular low grade fever, rarely above 100° A few tubercle bacilli were 
occasionally found in the sputum giving a Gafifky count of I or II During his 
residence of three years he frequently had blood streaked sputum and occasionally 
frank hemoptyses, usually small in amount but two or three times amounting to 
five or SIX ounces At first the roentgen ray densities on the right increased and 
later almost disappeared. The densities on the left increased During the last 




Fio 


1 ir 3 



Ca«?o 3 MicrophotoRrnph of luntj «?ection Enormous numbers of sobtarj and cnnRlomprn(< 
tubercles throuchout both luncs ^arjinq in size eomc quite jounR others older Inrccr one-^ sliovvinc 
ca'soous center® smaller ones showing gnnt cells and little caseation Marked snrnuK of luiu, tis uoh 




haematooenous tubeeotjlosis 


83 


year of his residence, he had no fever, ten routine sputum cxaminatiouB were 
negative, one guinea pig inoculation was positive He developed, schizophrenia 
and was discharged in March of 1936 to a mental hospital The spinal fluid was 
microscopically normal The blood and spinal fluid Wassermann reaction was 
negative He is still living almost four years after the onset of his disease 

Therefore, in this case a fine miliary dissemination through- 
ont one lung cleared markedly while a denser lesion on the other aide 
progressed to fi,brosi3 A haematogenous skeletal lesion was also 
present 

GROUP II CHEOKIO PROTRACTED HAEMATOGENOUS TUBERCULOSIS 

IN ADULTS 

Of these twelve oases, five will be briefly reviewed 

Case 2 — ^Forty year old motorman In 1027, this patient developed pain in 
the hack and was treated for neuritis In 1931 he began having pain in the right 
knee, hip and elbow and was treated for arthritis Two months before admission 
he had chills and fever and began to cough Tno days before, he had a small 
hemoptysis He was admitted to the hospital in May, 1032 Cheat examination 
showed diminished breath sounds throughout and a few squeaky rales at the 
bases Chest roentgenogram showed a scattered, moderately coarse mottling 
throughout both lungs The sputum was slight in amount but contained tubercle 
bacilli Clinical and roentgen ray studies of the bones showed a tuberculosis of 
the lumbar spine, left elbow and probably of the left knee These joints were all 
immobilized and improved greatly except the elbow, which suppurated badly and 
bad to be resected, showing tuberculosis on pathological study The chest lesion 
cleared markedly, leaving a diffuse fibrosis In eighteen months, he had recovered 
sufficiently to leave the hospital and a year later was quite well and bad resumed 
a light occupation, his main disability being due to mechanical difficulties asso 
dated with his bone tuberculosis 

Here we have a widespread haematogenous infection involving 
several joints and both lungs, with recovery It seems likely that 
there had been successive seeding of tuberculosis through the body at 
varying intervals 

Case 3 — Forty eight year old male, telephone supervisor (figs 2 and 3) 
This patient entered the hospital in October 1935 Ten months before he had 
consulted his physician because of slight cough, dyspnoea and weakness Heart 
disease was diagnosed With rest and digitalis he improved and in six weeks 
returned to part time work Two months before admission he was again forced 
to rest For one month, he had noticed nodular swellings on both testicles On 
admission, the patient was well nourished He was slightly cyanotic and very 
dyspneic Medium coarse rales were present on the upper half of both lungs 
The roentgenogram revealed a rather coarse nodular mottling throughout both 
lungs and an old extensive calcification of the cervical lymph nodes Sputum 
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■nas '•ery scanty and contained tubercle bacilli The epididymi and prostate 'nerc 
enlarged and nodular He continued to run a loi\ grade fever of 100 to 101 
degrees The pulse rose from 90 to 110, dyspnea increased and he died on 
October 8, 1935, two months after admission 

The autopsy reiealed acute and chronic tuberculosis of the prostate, seminal 
\esicles, epididymi, and adrenals, miliary tuberculosis of the lungs, liver, spleen 
and kidneys and a tuberculous ulcer of the ileum Microscopic examination 
showed the pulmonary tissues extensively and uniformly infiltrated by cnor 
mous numbers of solitary and conglomerate miliary tubercles Many of these 
were quite young, while others appeared older Some of the larger ones showed 
slight caseation and giant cells Marked diffuse fibrosis was scattered between 
these tuberculous lesions No older pulmonary lesion was found 

We have here an old calcified tuheiculosis of the ceivical lymph 
nodes antedating the other lesions, a diffuse haematogenons dis- 
semination throughout the body, most maiked in the lungs and genital 
organs The terminal illness lasted at least a year 

Case 4 — ^Male, age thirty nine, chauffeur This patient gave a history of 
having had a chronic cough for many years Two montlis before admission, the 
cervical and axillary lymph glands on the right side became very much enlarged 
Anorexia and malaise appeared and he was forced to stop work The cough 
became very much worse and sputum of a mucopurulent character appeared 
He was first admitted to the Surgical Service where a radical removal of the 
right cervical and axillary lymph nodes was performed These were shown to be 
tuberculous on pathological study Because of an increase in pulmonary symp 
toms, he was transferred to the Tuberculosis Service At that time, he had a 
temperature of 101° to 104° Sibilant and medium coarse rales were heard at 
both bases The spleen was palpable and the liver was four fingers’ breadths 
below the costal margin A trace of albumin was present in the urine, but no 
casts were found A search for tubercle bacilli in the urine was unsuccessful 
Repeated smears of the sputum showed no tubercle bacilli but eventually guinea 
pig inoculation was positive 

Roentgenograms of the chest showed a haziness and ill defined mottling of 
both bases Under Sanatorium regime he gained tw enty pounds and the operative 
wounds in the neck and axilla slowly closed, although a fistula still persists in 
the axilla In August, 1936, a small, painless swelling developed in the right 
epididymis which is thought to be tuberculous in character In August also, the 
roentgenogram revealed a light, diffuse, fine mottling throughout both lungs 
By November this mottling had become more discrete and definite The patient, 
however, has gained forty pounds and looks better than at any time since he has 
been under observation His temperature and pulse have been only slightly 
elevated in the last four months 

In this case, there had apparently been a light seeding of baciUi 
in the lower part of both lungs Later on extensive acute glandular 
tuberculosis, then a tuberculosis of the genito-urinary tract and prob- 
ably, also, additional dissemination in the lungs occurred These 
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repeated episodes extended over a period of at least eiglit months 
The patient is handling his varied lesions so far with apparent suc- 
cess The original focus of this infection has not been determmed 

Case 5 — Female, stenographer, age twenty six This patient entered the 
hospital in April, 1934, because of cough, sputum and fever At the age of eight, 
tuberculous glands of the neck had been removed Her right ear had drained 
intermittently since childhood Two years before admission a tuberculous kidney 
was removed In January, 1934, respiratory symptoms appeared for the first 
time On admission her general condition was good There was slight impair- 
ment to percussion to the second rib on both sides of the chest and broncho 
vesicular breathing and rales on the right to the interspace The roentgenogram 
showed a rather stringy mottling above the clavicle and between the second and 
fourth ribs on the right and below the left clavicle There was a small cavity in 
the right apex The sputum was positive, Gafiky I and II for a month and 
negative thereafter The urine was clear She had no fever or elevation of 
pulse There was, occasionally, slight drainage from the ear which failed t6 show 
tubercle bacilli on animal inoculation She made an uneventful recovery, with 
elearing of the roentgen ray lesion and closure of the cavity, and remains well at 
the end of three years 

There is little m the objective findings as far as the lungs are 
concerned that would differentiate this case from a usual case of 
pulmonaiy tuberculosis, but the history of various extrapulmonary 
lesions reveals its haematogenous nature Proper appreciation of 
this fact will often he of considerable value m management and prog- 
nosis of such cases Pulmonary symptoms may he absent and the 
scattered lung lesions may at first clear almost completely, and are 
thus not followed up carefully, their significance being overshadowed 
by the presence of gross extrapulmonary lesions 

Case 6 — ^Male, factory worker, age twenty four (fig 4) This man had all 
hiB life enjoyed good health, with no history of respiratory illnesses On August 
12, 1936, he accidentally struck his left testicle with a wrench It became 
swollen and very painful This swelling did not subside and when first seen at 
the hospital, the left epididymis contained several firm nodules, the largest being 
about two centimeters in diameter The prostate did not seem enlarged, the 
urine was normal and there were no urinary symptoms After a month of 
observation, the epididymis was removed, three months after the accident The 
wound closed, except for a small drainage tract, two months later Pathological 
examination showed caseating tuberculosis 

The lung findings were most interesting There were a few dry medium 
coarse rales to the level of the second nb on the right, and diminished breath 
Bounds and similar rales to the fourth rib on the left The roentgenogram showed 
scattered, irregularly outlined calcifications, one to three millimeters in diameter 
and fine stringy shadows throughout both lungs In the upper half of the left 
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lung these findings were very marked and there were se\eral overlapping ring 
shadows This man had no fe\er except for a few days after operation He was 
well nourished and well de\ eloped and had lost only a little weight which he 
promptly regained 

We can only interpiet this as a case of old, widespread haematog- 
enous tuberculosis It seems most likely that there was an old 
quiescent focus in the epididymis which was reactivated hy trauma, 
in addition to many old foci in the lungs The other explanation 
would he that at the time of the accident, or shortly thereafter, tu- 
bercle bacilli were present m the blood stream and found lodgement 
in the traumatized tissue In view of his excellent general condition 
and the old appearance of the lesions in the lung, this seems unlikely 
The ring shadows probably represent the dry, thin walled cavities 
found in this form of tuberculosis 

GROUP III CHEONIO HAEMATOGENOUS TUBERCULOSIS IN OHILBREN 

Protracted haematogenous dissemination is probably more com- 
mon in children than in adults Our service admits few children hut 
a brief mention of this group is made for the sake of completeness 
These cases are characterized by pan-adenitis, pan-serositis, roentgen 
ray evidence of widely disseminated nodules in the lungs and spleen, 
exudate into, or adhesions of the joints, papulonecrotic tuberculides 
of the skin or small subcutaneous tuberculous abscesses The lung 
lesions may clear, leaving scattered calcification or terminal fihrotic 
lesion m the upper chest fields Por a complete discussion, the reader 
IS referred to the work of Lincoln Without going into detail, we 
shall briefly outline three cases from our service 

Pirst, a case of cervical adenitis at the age of two, followed durmg 
the next two years in turn hy a tuberculous effusion into the knee 
joint and quadriceps bursa, and pulmonary involvement of the upper 
half of the right lung, with hemorrhage All lesions are now clearing 

Second, a case with scattered, fine mottling through the lungs 
and enlarged hilus glands , scattered fluctuant subcutaneous abscesses 
containing tubercle bacilli, distention, fluid wave and indefinite 
masses in the abdomen Periodic partial intestinal obstruction oc- 
curred, hut the lung lesion remained unchanged at the end of nine 
months 

Third, a case under observation for over two years, with marked 
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calcification in tlie upper right lung, entering with a tuberculous 
lesion of the right hip followed by tuberculosis of the left elbow, 
dorsal spine and lumbar spine In all the above cases, a source of 
infection was found in the family 

These brief summaries show how pleoform may be the manifesta- 
tions m children The picture is quite different from that of acute 
miliary tuberculosis and deserves emphasis as its essential haematog- 
enous nature is often at first not appreciated 

GEOUP IV OLD PULMONAEV TUBEE0ULO3IS WITH TEEMINAL 
HAEMAT06ENOUS SPEEAD 

Of the forty-six cases here reviewed, eighteen were judged to fall 
mto this group This termination of pulmonary tuberculosis is well 
enough known It is quite different from the picture where blood 
borne disease is early recognizable All but two of these cases are 
dead, eight were autopsied Of the autopsied cases, in addition to a 
complex lung picture and widely scatteied lesions elsewhere, there 
were major lesions in the genito-uiinary tract in six cases, adrenal 
tuberculosis in one case and a terminal acute miliary disease alone 
in one case In the deceased unautopsied, and the living cases, the 
major lesions outside the lungs were as follows Genito-urinary tract, 
4, Meninges, 4, Bone, 1, Peritoneum, 1 One case bad skin 
tuberculides Prom these data, the story can be reconstructed thus 
With old pulmonary disease, severe extrapulmonary lesions are most 
apt to occur in the genito-urinary tiact or meninges and to less extent 
in bone, peritoneum or adrenal gland, terminating in a final acute 
miliary tuberculosis 

As the haematogenous element in this group is decidedly sec- 
ondary to chronic pulmonary tuberculosis, these cases are not espe- 
cially interesting for our purposes and will not be further discussed 

Cases without extrapulmonary lesions 

GEOUP I HEALED MILIAET TUBEECTTLOSIS 

Case 7 — ^Male, laborer, age thirty eight This man was discharged from the 
Navy in 1918, with a diagnosis of pulmonary tuberculosis He remained in the 
hospital only three months, was sent home and remained well thereafter He 
entered the Albany Hospital for repair for an inguinal hernia in 1934 He was a 
poorly developed individual and had some cough and thin mucoid sputum in 
^ihich no tubercle bacilli could be found A few rales were heard in the upper 
right chest The chest roentgenogram ahovsed discrete, shotty and apparently 
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calcified nodules scattered diffusely throughout both lungs On close questioning, 
he said that he had been subject to frequent colds and had a continued slight 
cough, occasionally expectorating a very small amount of bloody sputum Some 
few months later, his condition was unchanged 

This IS apparently a case of healed, miliaiy tuberculosis 
Bronchogenic tuberculosis does not heal leaving these tvidely dis- 
seminated nodular calcifications 

GEOTJP II CASES "WITH HAEMATOGENOUS LUNG OHAEAOTEBlSTICS 
BUT NO EXTEAPULMONABT LESIONS 

Case 8 — Housewife, age forty (figs 5 and 0) This patient was first 
seen in April, 1931, at which time she complained of indigestion and slight 
dj'spnea Although she was a very frail looking individual she gaie no history 
of acute illness and had managed her own home 

Physical examination revealed no abnormal lung signs, but the roentgenogram 
show ed stringy shadows throughout the chest There w as no ev idence of nodular 
structure in these shadows The sputum was negatiie and no diagnosis other 
than pulmonary fibrosis was made In August of that jear, cough and expeetora 
tion of a mucoid sputum began and continued through the following winter 
She became weaker and more dyspneic and entered the Sanatorium in 1934 
The left chest was filled with coarse and medium coarse rales The roentgenogram 
now showed a great increase of stringy shadows through both lungs and some 
overlapping ring shadows, suggesting cavities She went home, but later 
returned again and died of respiratory embarrassment and circulatory failure in 
1035, four years after she was first seen 

During the last year, twenty five sputum specimens and four guinea pig 
inoculations were negative Studies for yeast, moulds and other organisms in 
the sputum were inconclusive The white blood count remained rather high A 
typical count on April 12, 1935, was, white blood cells, 14,900, polymorphonuclear 
leukocytes, 45 per cent , eosinophils, 5 5 per cent, lymphocytes, 42 per cent , 
mononuclears, 7 5 per cent The persistently high lymphocyte count suggested a 
markedly organizing type of lesion, as, in fact, it was It was only after death 
that tuberculosis developed in a guinea pig inoculated wuth her sputum No 
postmortem was granted 

Tbis ease represents (if we accept the tuberculous etiology) tbe 
ultimate in the diffuse fibrotic form of baematogenous tuberculosis 
It is highly probable that many cases of lung fibrosis of obscure 
etiology are of this type and escape tbe diagnosis of tuberculosis 

Case 0 — Male, painter and pnperhanger, age forty This patient first 
entered the Sanatorium in 1930 complaining of recent fatigue and loss of weight 
Physical examination revealed rales in both chests, down to the second nb and 
the roentgenogram showed moderately coarse mottling scattered throughout both 
lungs No tubercle bacilli were found in the sputum He improved markedly 
and left at the end of two months 




Fig 6 Fio 
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Three years later, he returned complaining of the same syiiiptoms (fatigue 
and loss of weight), and some bloody aputnm, chills and fever On this admis 
eion, the roentgenogram showed the same pattein of lung lesion widely spread 
through the lungs It differed, lion ever, in that now there were stringier and 
more fibnotic lesions lying around and between somewhat more hazily outlined 
and softer looking nodular shadows In six months, these nodular lesions became 
quite discrete and firm looking and a marked fibrosis dominated the picture 
Extensile sputum studies were made The flora was a varied one but no 
tubercle bacilli or pathological fungi ivere found In spite of this fact it w as felt 
that the lesion was tuberculous Clinically he improved greatly and now, 
although not robust, he remains well 

In such cases, it may he that the changes noted are not due so 
much to fresh dissemmation of tubeicle hacilli as to an altered allergic 
state causing exudation around old foci which quite rapidly subsides, 
an mtrapulmonary tuheiculin reaction, so to speak The factors of 
allergy and immunity, dosage of bacilli and viiulence of organism all 
play a part in the way disease behaves Such factors can only be 
suggested in this paper 

GROUP III EEPBATEP PLBUEISIES 

That involvement of serous membranes (pleura, meninges and 
peritoneum) is more fiequeut in baematogeuous tuberculosis than m 
other forms, has been recognized by many authors In fact, it is 
believed by some that pleurisy with effusion is usually caused by 
haematogenous infection As the seeding of tubercles is more periph- 
eral than in bronchogenic tuberculosis, this seems reasonable Espe- 
cially has this association been emphasized m cases with repeated and 
bilateral pleurisies Four such cases occurred in this series They 
showed little disease in the lung and such lung lesions as appeared 
became obvious only later lu the disease “Weeks or months inter- 
vened between the attacks of pleurisy 

Case 10 — Female, age tw eiity three, housewife This patient was first seen 
in the Out Patient Department on May 17, 1933, complaining of pain in the right 
side of the neck and lower right chest A few rales were heard at the right base 
A diagnosis of diaphragmatic pleurisy was made and, after a short stay, she 
went home One year latei she returned, quite ill, with a small effusion at the 
opposite, or left base Preidlander’s bacillus and pneumococcus Type IV were 
found in the sputum but smears w ere negative for tubercle bacilli The roentgeno 
gram re\ealed nothing but the effusion Tuberculous pleurisy was diagnosed and 
sanatorium care advised This was refused She was readmitted a month later 
with an effusion at the right base (the site of the pleurisy of the year before) 
This w ns aspirated and tubercle bacilli recovered from the fluid She then entered 
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the Albiny Hospital Sanatorium A subcutaneous abscess appeared in the region 
of the aspiration and sterile pus was aspirated ten weeks later A large ulcer, 
with undermined edges formed, which finally healed completely 

During this residence, the patient dc^ eloped considerable tenderness through 
the abdomen, distention appeared and the umbilicus protruded Although no 
aspiration w as done, a diagnosis of tuberculous effusion into the peritoneal cavity 
was made Hales also appeared at both lung bases and still persist She 
recovered and is now clinically entirely well, without pulmonary or abdominal 
symptoms 

The roentgenogram on July, 1934, showed a scattered, line hazy mottling at 
both bases By July, 1935, this had definitely increased By September, 1930, 
it had cleared greatly and little abnormal remained, eveept a few small nodules 
scattered through both lung bases 

SUMMAET AND DISCUSSION 

Tuberculosis, as seen at autopsy, is rarely a sbaiply localized 
disease In almost all cases the distribution is very wide, whether or 
not estrapulmonary lesions cause gross disease A study of pul- 
monary tuberculosis at autopsy or during life, in which extrapul- 
monary lesions are piominent (and thus demonstiate a laige haema- 
togenous element), leveals ceitain characteristics which we can tiace 
in other cases where the extrapulmonary lesions are not obvious In 
general, the characteiistics of haematogenous pulmonary tuberculosis 
aie the wide dissemmation and unifonn character of the lesions, the 
paucity of lespiratory s;5Tnptoms and physical signs, and the mild 
couise of the disease 

To this geneial picture there are many exceptions At the one 
extieme there are the acute or subacute miliary forms in which over- 
whelming infection soon causes death At the other extreme are 
forms healing by absorption, fibrosis or calcification, with slight clin- 
ical evidence or history of disease Between these extremes there aie 
infinite gradations Lesions may vary greatly in size , they may be 
few or many, dissemmation may be at one episode or by repeated 
crops through long periods of time, so that many stages of lesions are 
present at one time Lesions may eventually coalesce, forming dense 
patches or may be complicated by secondary bronchogenic spread 

The possibility of blood borne dissemination emphasizes the ad- 
visability of elimination of obvious and easily approached lesions, as 
in the epididymis and also the importance of minimizing trauma 
during the removal of such foci 



Ca&e 9 Scattered nodular and MrmB\ liadous throutliout Recurring 
clinical bjmptoms obser\ed for three jeais Cimical ieco\cr> 
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On the other hand, properly understood, the henign nature of 
some cases often justifies giving a better piognosis than would other- 
wise he possible Especially is this tiue as regards some cavities 
They may he watched for a longei time before mechanical methods of 
closure are employed 

By a study of the simpler foims in which theie can be little dis- 
agreement, we learn to recognize more ohscuie evidences of blood 
borne disease in the more chronic and complicated forms An appre- 
ciation of this may affect in some ways our practical handling of 
these cases The silent nature of these chronic forms, if pioperly 
understood, re-emphasizes the importance of adequate rest for com- 
plete encapsulation of lesions, especially where extrapulmonary le- 
sions have once been manifested It also makes us cautions, in 
certam instances, in using the mechanical adjuncts to treatment, 
especially the irreversible ones such as thoracoplasty What often is 
thought to be a fresh bronchogenic spread may often be the reawaken- 
mg of a little evident haematogenous lesion on the good side because 
of allergic changes 

The great advances made in surgery of the chest has tended to 
make us mechanically minded and to appioach pulmonary tubercu- 
losis as a local disease to be cuied by local chest piocedures The 
more emphasis we place on the various haematogenous manifestations 
of disease, the more shah we look upon tuberculosis as a generalized 
disease and the better we shall be able to select cases for such treat- 
ment and regulate such procedures 

Our ideas of the epidemiology wiU be profoundly influenced by 
our knowledge of this form of disease If we believe that later and 
varied lesions in tuberculosis are due to exogenous reinfection, we 
may well question, at least from the patient’s viewpoint, the advisa- 
bility of concentrating and ti eating large numbers of people with 
open disease in sanatoiiums or similar institutions Without mini- 
mizing the infectious nature of tuberculosis, it is safe to say that the 
more we emphasize the endogenous origin of reinfection, the more 
importance we shall place on haematogenous dissemination as an 
explanation of developments in the disease 

In conclusion, we may say that further knowledge of haematoge- 
nous manifestations will influence considerably our thought on the 
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epidemiology, tlie diagnosis, prognosis and the treatment of pul- 
monary tuberculosis 
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Every -well trained physician makes it a rule to examme the 
mouth as part of his loutme investigation Truly it is the most 
contammated cavity in the body, 60 per cent of all infectious dis- 
eases are said to enter the system through the mouth If a pathologi- 
cal lesion IS present he may have difficulty in diagnosing the condi- 
tion A geneial mspection of the entire skm may determme -whether 
the disease is an oral manifestation of a generalized disease or ex- 
anthem The clinical pictuie he expects to find may be clouded hy 
certain conditions present -which reduce the chaiactenstic features 
to a uniformity of appearance Thus, friction, moisture, trauma, 
previous local and general treatment, secondary infection and con- 
stitutional factors may modify the clinical aspect of the case Small 
wonder then that the physician often admits “All mouth lesions 
look alike to me ” 

The patient -with a mouth lesion is concerned to a gi eater extent 
than if he had a similar cutaneous disoider Especially in -women 
cancel -phobia will be found and the patient’s fears must be relieved 
A Wassermann and Kahn test should be performed on eveiy case to 
rule out that well-known capricious disease — syphilis No diagnosis 
should he attempted without a complete history, a complete physical 
examination including the entire skin and laboiatory tests if indicated 

Oial syphilis is not easily diagnosed Its manifestations may be 
so slight in the beginning as to be missed m the routine examination 
In order to determme its frequency an analysis was made of 3Y4 
cases of oral disease seen in the dermatological clinic at Eirmin 
Desloge Hospital during 1935 The results are as follows 

* From the Department of Dermatology and Syphilology, St Loms University 
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Herpes simplev 

112 

Bismuth stomatitis 

68 

Oral syphilis 

63 

Vincent’s disease 

35 

Drug eruptions 

26 

Leucoplakia 

21 

Electro-galvamc stomatitis 

15 

Miscellaneous 

34 


374 


The frequency of oral syphilis of all types in the series as tabu- 
lated above was 16 8 per cent This percentage is higher than that 
found in general piactice since the diagnosis and treatment of syphilis 
IS concentiated in the deimatological clinic at Pirmin Desloge Hos- 
pital 

It IS of course self-evident that a positive serological test in a case 
of mouth disease does not necessarily label it syphilitic There weie 
three cases of pernicious anemia in our series with glossitis and 
strongly positive Wassermann tests which required careful analysis 
Late gummatous lesions of the tongue with negative serological tests 
are also frequent 

A survey made in 1935 showed that the incidence of syphilis at 
Firmin Desloge Hospital was 8 5 per cent In order to avoid hasty 
diagnosis, every mouth case was studied on its merits clinically, with 
laboiatory confirmation only as a last result In eight (12 per cent ) 
of the cases of oral syphilis there were typical genital lesions which 
helped to establish the diagnosis A good rule to follow is ‘Vhere 
there is a mouth condition, don’t oveilook the genitals ” 

Syphilitic sole thioat may vary from a mild laryngitis to severe 
involvement with hoarseness In every case in which a culture is in- 
dicated, a Wassermann test should be taken at the same time to avoid 
a common eiror in diagnosis 

The types of oral syphilis as seen in this survey were as follows 

Positive Serology 


Type 

Cases 

Per Cent 

Cases 

Per Cent 

Pnmary 

11 

17% 

8 

72% 

Early (secondary) 

32 

50% 

32 

100% 

Late 

12 

19% 

7 

68% 

Congemtal 

8 

12% 

7 

87% 
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The high peicentage of positive Wasseimanns in the primary 
group is not unusual since patients with extragenital lesions usually 
appear for treatment much later than those with genital sores ^ Mu- 
cous patches weie the commonest lesions (87 per cent ) with 100 per 
cent positive Wassermanns compared to 99 per cent found in the 
group of 2269 patients with secondary syphilis studied by the Co- 
operative Clinical Group One-half of the syphilitic mouth lesions 
were those of the secondary stage The Clmical Co-operative Group^ 
reported that 36 3 per cent of their patients with secondary syphilis 
had lesions in month and throat 

Primary lesions accounted for 17 per cent of the total number of 
cases The lip as the most frequent site of this type of lesion is borne 
out by the figures (72 per cent ) Late lesions may often be identi- 
fied with negative serological tests which may infiuence the observer 
In our series only 58 per cent of the cases had positive Wassermann 
tests The tongue was affected m 59 per cent of the cases and the 
palate in 41 per cent Interstitial keratitis was a common finding in 
those patients with the congenital variety (94 per cent ) 

In the primary type there were eleven chancres, two of the lesions 
occurring on the tongue, one on the right tonsil and eight on the 
lower lip Of the thirty-two early lesions twenty-eight were mucous 
patches and four were the erosive or split-papule type that affect the 
commissures 

The commonest type of late lesion was inteistitial glossitis with 
five cases Smooth atrophy of the tongue, an important lesion, often 
a solitary sign, totaled two cases There were two gummata of the 
soft palate and three perforations of the palate 

Of the congenital variety there were seven cases of Hutchinson’s 
teeth and one case of ihagades or ciicumoral scarring Two of this 
group had latent neurosyphilis 

The physician as well as the dentist should be impressed with the 
frequency of the oral manifestations of syphilis The latter should 
not attempt a diagnosis but should be able to detect a pathological 
condition and send the patient to a competent physician 

EEIMAET OEAL LESIONS 

The lip chancre comprises about one-fourth of all extragenital 
lesions, due to the popularity of mouth to mouth contacts An early 
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Sign IS tlie enlaigemeiit of tlie submaxillaiy glands The lesion may 
straddle the lip, ciusted on the cutaneous portion and erosive on the 
mucous membrane portion (pouting type) The erosive and ulcerated 
types are the commonest but papular, hypertrophic, phagadenic and 
commissured (fissured) forms may occur Herpes can be distin- 
guished by the fact that it consists of a superficial group of vesicles 
surrounded by an inflammatory areola and by the absence of indura- 
tion There is always a history of acute onset or previous attacks 
A furuncle on the lip may sometimes simulate a primary infection 
However the history of acute onset, the presence of pain, slight 
adenopathy, absence of crusting and laboratory evidence of leuko- 
cytosis will help to establish the correct diagnosis Carcinoma bleeds 
easily, there is a characteristic pearly border and the absence of signs 
of acute inflammation in the untreated case There may be a co- 
existing leukoplakia which is an important point Of course the 
daik-field is negative in carcinoma, it may be also negative m the 
case of a chancre which received local treatment In gumma of the 
lip there is no satellite bubo Chancroid of the lip is very rare and 
usually associated with genital lesions Tuberculous ulcers of the lip 
are usually painful, tuberculosis will be found elsewhere and smears 
are positive for tubercle bacilli 

Many cases of chancre of the tonsil escape detection It is sur- 
prising to know that they are next to the lips in frequency They usu- 
ally occur in women, the right tonsil being more frequently involved 
than the left It is unusual to see two cases that are alike The 
following types may be distinguished (1) erosive, (2) ulcerative, 
(3) qiiinsy-like, (4) diphtheroid and (5) gangrenous Constitu- 
tional symptoms such as fever, chills, headache, malaise and joint 
pains may occur and are probably due to mixed infection The 
characteristic symptoms which are persistent with gradual onset are 
not influenced by local measures and consist of sore throat, slight 
pain and siibmaxiUaiy tenderness due to lymph gland enlargement 
Occasionally there is a sensation of burning pain or discomfort m 
the ears or partial deafness The tonsils are enlarged, deep red, and 
the fossae are injected The induration may be difficult to appreciate 
unless the gloved finger is used to palpate the lesion Some of the 
lesions aie covered with an adherent grayish membrane, which may 
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be mistaken for diphtheria, Vincent’s disease or streptococcus sore 
till oat 

There are four types of extragenital primary lesions of the tongue 
(1) ulcerative or excavated, (2) smooth or sclerotic, (3) fissured 
(usually occurs in the folds of the tongue) and (4) phagadenic, which 
IS rare The submaxillary and deep cervical glands usually become 
enlarged early The lesions may be solitary or multiple They are 
veiy much indurated at the base and edges About 90 per cent of the 
lesions occur on the dorsal surface near the tip of the tongue The 
source of infection may be from kissing, pipettes, infected musical 
instruments, pipes or through sexual contacts There is little or no 
pain, no mterference with function, no deformity The duration of 
the untieated lesion is from five to twelve weeks There are no sub- 
sequent scars although leukoplakia may foUow, especially if caustics 
were used before the correct diagnosis was made 

The importance of the gum chancre from the standpoint of diag- 
nosis IS self-evident Fortunately there lesions are rare with an 
incidence of 5 per cent They are often so uncharacteristic in appear- 
ance that they are missed even by experienced syphilologists Fric- 
tion and the modifying effect of the bacterial flora of the mouth may 
be responsible for this fact The common type is a slight erosion with 
a “muscle” color and an oval or orbicular shape The lesion is rarely 
larger than the size of the nail of the little finger, the upper border 
being ciescentic and convex and the lower border having a concave 
border extending over two or three teeth Theie may be some inflam- 
matory edema of the gum The floor of the erosion is often bright 
red in color In rare cases it may be covered with a dirty gray or 
diphtheroid membrane The ulcerative type which may be purulent 
or sanguineous is more angry looking Its color has been described as 
“rouge carminee” by French writers Papular gum lesions aie ex- 
tremely rare 

The majority of gum chancres occur anteriorly on the upper gums 
(twelve times more common than on the lower gum) in the vicinity 
of the incisoi or canine teeth This is especially true if the infection 
IS venereal If the infection is caused by contaminated dental forceps 
or instruments, the traumatized tissue will be the site of the lesion 

There may be some pain during mastication but the majority of 
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gum cliancres aie more or less benign in appeal ance ivitb symptoms 
wbicb dispel suspicion 

The submaxiUary and preauricular lymph gland gioups aie 
usually involved Occasionally there is slight fever The involved 
glands may be pamless but are often large and sometimes in- 
flammatory 

About half the cases are acquired through unnatural venereal 
contacts Glass blowing, dental instruments, infected pencils, tooth 
brushes and tooth picks, and kissing have been factors in some cases 
The role of dental trauma is not as important as some authors would 
indicate If infection m post-extraction cases occurs, the traumatized 
tissues make a splendid portal of entry 

The differential diagnosis concerns alveoloperiostitis, ulcerative 
stomatitis, epulis, aphthous stomatitis and gingivitis A dark-field 
examination and Kahn test are indicated on all suspicious lesions 
before local treatment is applied 

SECONBAET ERUPTIONS OF STPHIEIS 

The most common, most infectious and most dangerous lesion of 
syphilis IS the mucous patch It is not an ulceration, but an erosion 
It has been aptly described as having the appearance of a silver 
nitrate eschar The favorite locations are the mucous membrane of 
the upper and lower lip ]ust back of the vermilion border, the anterior 
pillars of the tonsils, the buccal surfaces where the teeth meet, and, 
less frequently, on the soft palate, tongue and tonsil The lesions, 
mildly inflammatory, are sharply marked, oval and round and cov- 
ered with a gray translucent membrane They are not very painful 
to the touch While evanescent as a rule and visible to the naked eye 
for a few days, they may be persistent, often lasting as long as three 
weeks when untreated The tieponemata are demonstrated with diffi 
cully by the dark-field illuminator Mucous patches must be diffei- 
entiated from herpes (canker sores), Vincent’s angina, geographic 
tongue and erythema multiforme 

LATE ORAL SYPHILIS 

Gnmmata of the tongue are always late manifestations Since 
they are due to an underlymg endarteritis of the deeper tissues the 
lesions evolute gradually Trauma often initiates their growth The 
center of the tongue is the site of predilection as opposed to car- 
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cinoma which almost mvaiiably attacks the edge of the organ and by 
extension, the floor of the mouth The borders of the gumma are soft, 
although there may be a raised indurated area surrounding it Carci- 
noma IS hard and painful, grayish in appearance and often interferes 
with speech Invasion of the floor of the mouth which is associated 
with marked fetor oris, is soon followed by hard, shotty glands in the 
submental region and in front of the angle of the ]aw The gumma 
IS not accompanied by adenopathy In any case in which the diag- 
nosis IS doubtful, a biopsy should be performed and the sections 
studied by an experienced pathologist 

GUMMA OP HAED PALATE 

Of the bony structures of the mouth the hard palate is most fre- 
quently involved The palate is first imdermined by the syphilitic 
process, usually a submuco-periosteal gumma, which makes its visible 
appearance only when the mucopeiiosteum breaks down secondarily 
The buccal surface of the palate is affected first but prompt anti- 
syphditic treatment will often prevent a perforation These lesions 
are usually situated m the center of the hard palate and often follow 
trauma It is not uncommon for destruction of the nasal bones to 
occur at the same tune Perforations frequently occur in the soft 
palate, occasionally the uvula is amputated by a syphilitic process 
Often the characteristic voice of the patient with its nasal quality 
leads the diagnostician to examine the nasal and palate bones 

LEUKOPLAKIA AND SYPHILIS 

Leukoplakia is primarily a defense mechanism, the membrane 
protectmg itseK against irritation by keratinization of the mucosa and 
sclerosis of the derma It is usually limited to the buccal membranes 
where the teeth meet, forming an irregular, mosaic-like, whitish, 
slightly indurated thickened line This condition is especially to be 
found m individuals with ill-fitting plates or jagged teeth 

While leukoplakia almost invariably occurs in chronic smokers 
and tobacco-chewers, yet it does occur in non-tobacco users The 
role of syphilis as an etiological factor in this condition is not definite 
but not more than 5 per cent of the buccal cases can actually be due 
to the infection McCarthy® and others point out that leukoplakia 
limited to the tongue is often caused by syphilis especially if there is 
a history of previous specific involvement French writers^ who con- 
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sider atrophic glossitis of syphilitic origin as a form of leukoplakia 
aie less open to doubt and give figures varying from 20 to 95 per cent 
Consequently, sjqihilis plus irritation is the greatest factor in the 
production of this condition, since the infection lowers the resistance 
of the mucous membrane and increases its irritability 

There are three types, (1) the smooth or common type, (2) the 
raised plaque type and (3) the verrucous type which often develops 
malignant changes The common type, even though it develops upon 
a syphilitic basis, responds slowly to any type of antiluetic treatment 
The lesion may be only a millimeter in size, covered with an opales- 
cent, translucent membrane and limited to the lower lip , or it may be 
a thick, curd-like area involving the entire tongue, inner cheeks, lower 
lip or gums When the lesion is limited in size, chaiacteristic ciiss- 
cross lines are present which divide the area into small squares and 
triangles, but if the lesion is extensive, these markings aie lost and 
certain areas, especially the tip and base of the tongue may become 
locally circumscribed and much thickened Under these conditions, 
the lesion may take on a yellowish color and develop fissuies in the 
center or at the commissure of the mouth If the patient is a tobacco- 
chewer, a grayish or brownish verrucous surface often appears where 
the chew is held 

These local hypertrophies are in danger of undei going malignant 
degeneration and whenever seen should be treated with radium, ex- 
cision, or cautery In an extensive leukoplakiac involvement, espe- 
cially of the gums, tooth extraction is a dangerous procedure since 
leukoplakia may rapidly spread to toothless sockets and often end in 
malignancy The Wassermann reaction is negative in the majority 
of these cases 

Of the twenty-one cases of leukoplakia in this series, one case 
occurred in a woman, the other twenty were in males Uive of the 
cases had positive Wassermann tests (20 per cent ) but none im- 
proved under syphilitic therapy alone With attention directed to 
dental and mouth hygiene none of the cases required surgical 
intervention 


CANCEE OF THE MOUTH AND SYPHILIS 

All authorities agree that the presence of syphilis increases the 
degree of malignancy of oral carcinomata by destroying the cellular 
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balance of the tissues Prinz and Greenbaum® point out that cancer- 
ous degeneration, usually of the prickle-cell type is most commonly 
observed in cases in wbicb syphilis constitutes a complicating factor 
Eller® states that 60 per cent of all carcinomata of the tongue develops 
on syphilitic soil It is also his opinion that 25 per cent of all other 
buccal malignancies occur upon a syphilitic base Carcinoma and 
syphilis may certainly co-exist, both may be active in the same lesion 
Sections may prove that the syphilis is the dominant factor or as is 
usually the case, it may be only m a latent phase Eegardless of the 
serological evidence however, every suspicious growth in the mouth 
should be subjected to an immediate biopsy to settle the diagnosis 

The writer is not in accord with those who suggest therapeutic 
tests with antiluetie drugs in older to determine the nature of a tumor 
of the mouth A recent statement, is especially vicious, viz “if lues 
IS suspected treat the patient with antiluetie therapy for three weeks 
only and then if the lesion is not healed, caicinoma should be sus- 
pected and a biopsy obtained ” Hot only is precious time lost by this 
procedure but theie is reason to believe that arsenic has a stimulating 
effect on malignant tissues The growth may shrink the first few 
weeks due to the non-specific effect of the arsenical drug and lull the 
physician’s suspicions concernmg the true nature of the lesion he is 
treatmg The non-specific effect of arsphenamine in inoperable sar- 
comata of the mouth in non-syphilitics has been disappointing in 
my hands 

THE DEHTAL ABHOEMALITIES OF CONGENITAL BYFHILIS 

Examination of the teeth provides the observer with important 
facts in the recognition of congenital syphilis Care must be em- 
ployed not to rate all dental dystrophies as syphilitic since various 
febrile and nntritional conditions often cause dental defects 

The first point to remember is that only the second dentition teeth 
show changes distinctive and pathognomonic of syphilis The teeth 
of the first dentition may be delayed or subject to early decay, changes 
which occur in many serious constitutional diseases The only posi- 
tive diagnostic sign is the Hutchinsonian incisor while the suggestive 
signs are the mulberry molar, microdentia, spacing or crowding of the 
teeth and malocclnsion One or more of these suggestive dental signs 
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m a patient with the facies of congenital syphilis (frontal bosses, wide 
spacing of the eyes, circumoral scariing and saddle nose) simplify 
the diagnosis 

The upper central and occasionally the lateral incisors which un- 
dergo development and ossification during late uterine and eaily 
infant life hear the brunt of the syphilitic dystrophy Syphilis 
suppresses the middle denticle which forms the cential portion of the 
tooth At the same time the lateral denticles continue to grow and 
produce the bulging sides and barrel-shape of the characteristic syphi- 
litic incisor The cutting edge of the tooth lacking the middle den- 
ticle develops the characteristic notch of the typical Hutchinsonian 
tooth When notching is absent, the shape of the tooth still may he 
diagnostic To an mcisor with a narrowed cutting edge, with sepa- 
ration, the term “screw-driver” tooth is applied 

Another group of teeth that show distmct changes are the fiist or 
six-year molars which develop defective cusps described as “mulberry 
molars” The four cusps become dwarfed, deficient in enamel and 
decay early Loss of the cusps produce a smoothness of the grinding 
surface with pitting Some mvestigatois have found the “mul- 
berry molar” a more frequent and suggestive sign than the “Hutchin- 
sonian tooth” hut the tendency to error is too great to stress the con- 
dition It IS however a valuable sign to the expert when typical and 
may he the only positive dental ahnoimality present in a patient 
otherwise negative but who has positive serological tests and a suspi- 
cious family history 
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This case presents certain interesting points of diagnosis and a 
classical anatomical syndrome which is seldom so cleaily demon- 
stiated Will you he good enough to give a summary of the history ? 

Student The patient (CAS, unit 19088) is a married man, 
sixty-two years of age At present he is working as a farm manager, 
the ]ob requirmg clerical work alone Both his mother and father 
died of carcinoma of the stomach 

At the age of eighteen the patient fell fiom a horse and in 3 ured his 
back He had transient blindness for two or three hours At the age 
of thirty-seven he fell off a scaffold and landed on his heels He was 
unconscious for about fifteen minutes There is the story of a pri- 
mary sore at the age of twenty-two He has been married for thirty 
years His wife and two children are living and well A review of 
the systems is negative 

At the age of forty-two the patient had a sudden attack of pain in- 
volving the whole upper part of the body lasting two weeks At the 
end of this period he suddenly became unconscious and fell to the 
floor He did not injure himself The unconsciousness persisted for 
four hours He consulted a doctor At that time loss of pain sensi- 
bility was first demonstrated We do not know of its distribution 
The Wassermann reaction was found to be positive in the blood He 
received treatment for a month which consisted of injections of 
arsphenamine once a week and mercury rubs The treatment was con- 
tinued at irregular intervals for two years 

* Sub Department of Neurology, The Johns Hopkins University 
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At fifty-t\vo the patient noticed that the fourth and fifth fingers 
of the right hand first felt numb The next year he noticed some 
weakness and atrophy of the muscles of the right hand and the 
extensor surface of the right aim He had another course of six 
treatments of salvarsan and mercury during this year and also a 
course the following yeai The tonsils and five teeth were removed 
in an attempt to stay the symptoms 

During the early part of 1928 when the patient was fifty-four, the 
atiophy seemed to he progressing There was some weakness of tlic 
left hand He noticed that on walking down stairs he threw his feet 
out further than he should For a yeai ho had found that he was 
unsteady on his feet, particularly with the eyes closed He observed 
some loss of pam-temperature sensation, particularly over the right 
aim Evoi since the heginning of the illness there has been quivering 
of the muscles which he was unable to control 

In 1928 the patient came to this hospital On neuiological ex- 
amination the findings were very similar to those observed now, 
though slightly less severe The Wassermann reaction was negative 
111 the blood Examination of the spinal fluid revealed a two plus 
Paiidy test The Wasseimann reaction was 2-f- at a dilution with 
0 8 cc of serum The mastic curve was 3332000000 A roentgeno- 
giam of the spine showed no abnoimality 

A Qucckcnstedt tost revealed a complete block of the subarachnoid 
space Lipiodol when injected did not pass the block which appeared 
as an abrupt level at the fifth cervical vertebia A laminectomy was 
done, and the patient states that a tumor was remoied The report 
of the findings will be given in detail later 

Following discharge from the hospital eight yoais ago his general 
health has gradually impro\ed The hand and arm on the right side 
shoived no return of function, and indeed became gradually weaker 
and more atrophic There has been severe constipation for fifteen 
■^ears Libido and potentia haic been lost for an equal time The 
patient has noticed urgency and frequency of micturition for ciglit 
ycais There IS nocturia one or two times a night Two years ago he 
noticed that the left hand and right log -were weaker How he has a 
noticeable limp He has hurned his right hand witlioiit knowing it 
During the last six months the patient has felt increased pain and a 
hypersensitneness to heat and cold over the back on the right side 
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Bccnise of this increased disability be bas retnrned for another r>r- 
amninioa The sp-na! 3iiid Wassermann reaction ba= been found 
pcisistentlv i.ec"dye for the pas*- Sfreen rears 
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The left triceps jerk is absent The other deep reflexes are slug- 
gish in both arms There is no Hoffmann reflex The abdominal and 
cremasteric reflexes are sluggish on the right The right knee jeik is 
h-^'peractive , the left is sluggish The ankle jerk is elicited on the 
light hilt It cannot be demonstrated on the left side The Babmski 
reflexes are positive bilaterally There is no clonus 

Fio 1 



In the right arm there is loss of pain-temperature sensation over a 
segmental area from the fifth cervical to first thoracic areas inclusive 



MENINGO-VASOUXAE SYPHILIS OF THE OOED 


107 


On the left side there is a loss of pam and temperature over the ex- 
tremities and trunk extending as high as the upper border of the fifth 
cervical segment Vibratory and sense of passive movement are lost 
in the right leg Tactile sensation is everywhere grossly normal 
There is asteieognosis in the right hand 

Over the right side of the back from the eight thoracic to twelfth 
thoracic segments there is hyperesthesia to pain, heat and cold The 
patient has been subjectively aware of this hyperesthesia Palpation 
of the deep back muscles in this region is painful 

There is an enophthalmos on the right The palpebral fissure is 
narrower on that side and the pupil is smaller What do these find- 
ings suggest to you ? 

Student A Homer’s Syndrome on the right 
What relation has this syndrome to the other neurological 
findings ? 

Student It suggests an injury of the upper thoracic portion of 
the cord on the right side 

Will you draw a diagram demonstrating the areas on the body 
which show loss of pain-temperature sensation * 

(See chart in figure one) 

What do we call this type of injury to the spinal cord ? 

Student The Brown-Sequard Syndrome 
What does this syndrome imply anatomically * 

Student A hemisection of the spinal cord 
What findings suggest this type of lesion ? 

Student Below the level of the lesion there is loss of pain-tem- 
perature on the opposite side of the body At the level of the injury 
there is loss of pain-temperature sensation on the same side of the 
body There is paralysis of the extremities on the side of the lesion 
and a positive Babinski reflex on that side Vibration and sense of 
passive movement is lost on this side also 

How do you explain the loss of pain-temperatiue sensation at the 
level of the lesion on the affected side of the cord ? 

Student The injury occupies a considerable longitudinal extent 
and therefore all afferent fibres, including those carrying pain and 
thermal sensation, will be injured throughout this region 
What IS the longitudinal extent of the lesion in this case * 

Student It extends from the fourth cervical segment to the first 
thoracic segment 
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Can all the physical findings be explained on a lesion of this 
extent * 

Studext ITo The atrophy of the trapezius and stemomastoid 
muscles on the right suggests some injury to the third cervical 
segment 

Are all the findings those of the Brown-Sequard syndrome ^ 

Studext No The atrophy and fibrillations of both hands and 
forearms are not characteristic and imply a more extensive lesion 
ISlor IS the hilateial Babinski response explainable on a hemisection 
alone 

What other type of lesion do all these findings suggest ? 

Studext SjTingomyelia 

AXATOMICAE DISCUSSIOX 

Tli^ Broiun-Seqiiard Syndrome — The Brown-Sequard Syndrome 
IS an anatomical concept which is seldom perfectly realized It would 
he next to impossible to cut through just half of the spinal cord experi- 
mentally Moreover it is difficult to study sensory loss in an adequate 
way m experimental animals Similarly in clinical neurology the 
syndiome is rarely complete without extraneous findings The pres- 
ent case IS perhaps as perfect an example as could he expected 

I intend, therefore, to take time to consider with you m some de- 
tail the picture of the Brown-Sequard syndrome Inasmuch as 
Brown-Sequard himself was such a brilliant investigator and colorful 
personality, I propose first to give a short sketch of his life and 
bring to your attention some of his more famous publications 

Brown-Sequard, was horn in Mauritius in 1817, the son of an 
Am erican father and a French mother After a scanty preliminary 
education, he received his doctor’s degree in Pans in 1864 His 
thesis was concerned with reflex action of the spinal cord Early m 
his career he was made professor of medicine and medical jurispni- 
dence at the Virginia medical college Not finding this position con- 
genial, he returned to Pans and opened a private physiological labo- 
ratory where he taught pupils In 1856 he established at his own 
expense the Journal de Physiologic 

Following a lecture on the anatomy and physiology of the nervous 
system at the Eoyal College of Surgeons in London, he was made a 
member of the Eoyal Society When the National Hospital on Queen 
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Square was opened he was asked to be one of its physicians In 1863 
he was made piofessor of physiology and pathology of the nervous 
system at Harvard Later he returned to France to hold a similar 
chp r in the faculty of medicme in Paris Following the death of 
Claude Bernard in 1878, he filled the chair in experimental medicine 
of the college of F ranee 

Among his scientific contributions, the following may be men- 
tioned He traced sympathetic nerve fibers into the spinal cord Ex- 
perimental epilepsy was produced in guinea-pigs With Claude Ber- 
nard he demonstrated vasomotor nerves He established on a firm 
scientific basis much of the knowledge of disease of the nervous sys- 
tem He was also with Claude Bernard the principle founder of the 
doctrine of mternal secretions In 1864 he described the syndrome 
following hemisection of the spinal cord which is known by his name 

I wish to read you abstracts from two of the cases which he quoted 
in studying this syndrome 

Case 1 — A drummei of the National Guard of Pans received a 
wound m the back of the neck A swoid throivn at him had pene- 
trated the superior part of the light lateral half of the neck An in- 
complete paralysis of movement took place in the right side of the 
body In this case the suigeon had not exammed the state of sensi- 
bility in the side where the patient had the power of movement, and, 
as the patient was not aware he had lost his sensibility, he had not 
spoken of it Only the thirteenth day after he had been admitted 
in the hospital, having been pmched by a nurse who was playmg with 
him, he found that he had lost his sensibility ” 

Case 2 — “kirs W after a profuse haemorrhage became paralytic 
Upon one side of the body there was a loss of sensibility, without, 
however, any corresponding diminution of power in the muscles of 
volition The breast, too, upon that side partook of the insensibility, 
although the secretion of mdk was as copious as the other She could 
see the child sucking and swallowing, but she had no consciousness 
from feeling that the child was so occupied 

Upon the opposite side of the body there was defective power of 
motion, without however, any diminution of sensibility The arm was 
incapable of supporting the child, the hand was powerless in its grasp 
The leg was moved with difficulty and with the ordinary rotatary 
movement of a paralytic patient, but the power of sensation was so far 
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from being impaired that sbe constantly complained of an uncom- 
fortable sense of beat, a painful tingling and more than the usual 
degree of uneasiness from pressure or other modes of slight mechani- 
cal violence ” 

Brown-Sequard summarized his findings in another case as fol- 
lows “Three important facts, precisely like those I have discovered in 
animals after the transversal section of a lateral half of the spinal 
cord, existed in this case First, a morbid exaltation of sensibility 
in the side where movement was lost Second, a diminution of tem- 
peiature in the side where the paralysis of sensibility existed Third, 
an inciease in temperature in the side where the paralysis of move- 
ment existed ” 

He stated after a study of other cases, “To conclude I will say that 
any alteration of a lateral half of the cord, occupying its entire 
thickness, and able to produce paralysis, will cause First, a paralysis 
of movement in the same side and a paralysis of sensibility in the 
opposite side of the body, these two paralyses having the same extent 
Second, a paralysis of sensibility in the side of the body where the 
alteiation exists and limited to the parts receiving their sensitive 
nerve fibers from the roots of the spinal nerves penetrating the cord 
in, 01 veiy little below, the altered portion 

In the early days of clinical neurology when Brown-Sequard did 
his work, the findings in these cases of hemisection of the cord were of 
great impoitance They showed, for example, that the fibers in the 
dorsal columns do not cross in the cord The loss of vibration and 
sense of passive movement occurs on the side of the hemisection In 
a similar way the pyramidal fibers do not decussate in the cord, since 
the great majority have already crossed at the lower end of the 
medulla The pain temperature fibers cross in the first one or two seg- 
ments above the point where they enter the spinal cord, and travel 
toward the brain m the ventral columns The loss of pain and tem- 
peiature below the lesion is on the opposite side of the body Tactile 
sensibility is usually relatively well preserved since the fibers carrying 
this type of sensation run both in the ventrolateral and dorsal columns 
of the cord Some of these fibers cross in the cord whereas others run 
to the medulla m the dorsal column of the same side 

Hassin, Kendrick and Connelly® point out that the most common 
cause of the Brown-Sequard Syndrome in civil life is pressure on the 
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spinal cord by a tumor or syphilitic process while the rather uncom- 
mon cause IS an inflammation of the spinal cord itself Cases of 
syphilis which do not yield to energetic syphilitic tieatment should 
be treated surgically They are due not so much to direct injury of 
the spmal coid as to changes in the subarachnoid space Adhesions 
here cause disturbances of the spinal circulation Often after opera- 
tion the function of the cord is improved 

Band and Patterson^® state that stab wounds penetrating the 
spinal cord are not infrequently seen in large emergency hospitals 
The initial symptoms are often those of a complete cord lesion In 
the majority of cases, these symptoms change as time passes, usually 
becoming Brown-Sequard in type The degree of recovery varies, 
depending largely upon the extent of the original cord mjury 

Other cases are of course due to bullet wounds Holmes® in his 
lectures upon spinal injuries of warfare reported the study of forty- 
five cases of Brown-Sequaid syndrome He gave excellent typical 
examples The interesting portion of the syndrome which is difficult 
to explain is the hyperesthesia which is often found upon the side 
of the body of the transected spinal cord This is quite apparent in 
the history of the second case of Brown-Sequard’s 

In one classical case described by Holmes with transection of the 
right side of the cord, the following changes were observed twenty- 
four hours after the wound The patient complained of severe pain in 
the right leg, especially when it was touched or moved, and there was 
no local condition to account for it Cotton wool appeared rough and 
tickled more on the right leg Pin prick and aU painful stimuli were 
“much sorer” than usual on the right side Indeed hyperesthesia was 
marked 

Hohnes stated that a homolateral hyperesthesia in Brown-Sequard 
cases IS by no means constant, although he observed it occasionally 
It extended over the whole half of the body almost to the segmental 
level of the injury Here pin-prick, heavy pressure and especially 
scraping, or even rubbmg hair clad paits with a wisp of cotton-wool, 
produced severe pain and much more reaction than these stimuli on 
normal parts The application of cold, too, usually evolved pain, and 
heat of 45° 0 and upward caused a severe burning sensation In one 
case pm-prick not only gave more discomfoit than normal, but this 
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persisted abnormally long Tbis distant byperetbesia always showed 
a tendency to diminish lapidly, and disappeaied in some cases nhile 
the patients were under observation 

Holmes felt that, in many cases at least, the cause of the pain 
was to be found within the coid and that it was due to edema, circu- 
latory distuibances, or slight diffuse lesions as Brown-Sequard origi- 
nally postulated 

It has at times been suggested that fibers from the cerebral cortex 
have a controlling infiuence upon sensation not only at the lei el of 
thalamus but also in the cord The hypothesis would suggest that 
these fibers are damaged, allowing overaction to sensory stimuli with 
the production of cential pain While this is a most attractive theory, 
it can be subjected to experimental proof only with difiiculty 

In the case this morning the patient himself called our attention 
to an area of hyperesthesia over the right side of the back from the 
eighth to twelfth thoracic segments He had noticed a spasm of the 
deep back muscles in this region He also observed that heat and cold 
were impleasant over this area, and that the muscles were sore to the 
touch It can be demonstrated that heat, cold and pain are abnor- 
mally vivid over this area Moieover the muscle spasm occurs on the 
side of the body where all the other muscles are hypotonic 

Since these symptoms have only been noticed for two years, it 
might be assumed that they represent an extension of the pathological 
process in the cord There is one objection to this hypothesis The 
area of hyperalgesia is not immediately adjacent to the area of loss of 
pain-temperature sensation, but is separated from it by several 
segments 

We have spoken about the hypotonia present on both sides of the 
body but more marked on the paralytic side This fact may be em- 
phasized, that the paralysis of the muscles on the side of the hemisec- 
tion must always be flaccid even though it persists for years The pro- 
prioceptive pathway in the posterior column is lost, and the long 
efferent pathways from the midbrain controlling postural tone have 
been injured as well as the corticospinal paths The muscles are 
hypotonic, the reflexes not unusually active, and there is no clonus 
The positive Babinski reflex gives conclusive evidence of injury to the 
corticospinal fibers 
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cli:yicai:, diagnosis 

There are few diseases to he considered in the differential diag- 
nosis Progressive muscular atrophy should come to mind The 
atrophy and fihnUation more marked on the right side of the body, 
certainly mdicate mvolvement of the anterior horn cells Moreover, 
the corticospmal tracts are injured on both sides so that the condition 
might he considered combined upper and lower motor neurone dis- 
ease or amyotrophic lateral sclerosis In this disease any sensorv 
changes are extremely uncommon The marked sensory involvement 
shown m this patient would be unusual in the ordinary twpe of pro- 
gressive muscular atrophy 

The question of an extra medullary tumor then arises Certamly 
the tumor would have to spread over a large longitiidmal area In 
connection with this possibility it is important to state the facts that 
we have available concernmg the progress of the pam-temperatiire 
loss A careful neurological examination was done when the patient 
first visited this hospital m 1928 At that tune the sensory changes on 
the right side of the body were similar to those found now However 
on the left side there was at that time pain-temperature loss onlv over 
the skin area supplied by the sacral segments of the cord In the 
mtervenmg years the loss of pam-temperature sensation has spread 
upward on the left side to the fourth cervical segment. 

This point IS perhaps of some help in our diagnosis IVhen extra 
medullary tumors press upon the cord, the sensory changes are likely 
to appear first m the sacral region and spread up over the hody The 
anatomical explanation is simple The sensory fibers from the lower 
portion of the hody lie on the lateral edge of the cord Those entering 
the cord at higher levels are placed progressively more mesially An y 
pressure on the cord from without would injure first the more lateral 
fibers coming from the lower segments of the body 

Let us consider syrmgomyelia We have shown that the right half 
of the lower cervical cord is practically functionless There are also 
findmgs which indicate some involvement of the left haM of the 
spmal cord The picture is not unlike that found in syrmgomyelia 
but the progressive sensory loss from below upwards suggests some 
extra medullary process 

Could all the findings be dependent on syphilis of the spmal cord? 
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The blood Wassermann reaction is known to have been positive at the 
beginning of the illness, although it now has been negative for fifteen 
years The spinal fluid Wassermann reaction was weakly positive 
when the patient was fiist seen here in 1928 ISTow it is negative 
The patient has bad rather active antisypbilitic tieatment 

Perhaps it would he well at this point to heai the findings at opera- 
tion Will you please lead the summary of these findings* 

Student The operation was perfoimed under local anesthesia 
The findings weie described as follows 

“The laminae of the fourth, fifth and sixth cervical vertebrae 
were removed The dura was very thick On cutting through the 
dura a diffuse inflammatoiy process was encountered This tissue 
was not cut because it might be attached to the cord The field was 
enlarged from the third to the eighth cervical vertebrae Above and 
below cerebrospinal fluid was encountered but the inflammatory mem- 
brane was present, although not as thick The subarachnoid space was 
exposed 

“The cord presented a remarkable picture There was a pocket on 
the right side of the coid in the region of the fourth and fifth cervical 
vertebrae and the cord was pushed to the left Everywhere it was 
covered by a coat of inflammatory tissue and it looked as if it had 
been painted with a coat of white Dnco The inflammatory tissue 
was strong and tense and gave the appearance of a cyst At the level 
of the lower part of the fifth cervical vertebra this cyst oi rather the 
cerebrospinal fluid pocket disappeared and everywhere the cord was 
scaled Proceedings from below upward an inflammatory membrane 
was cut about 2 mm thick Coming upward to the region of the 
sixth vertebra the cerebrospinal fluid spaces were entirely sealed off 
again The intervening band was dissected very carefully On 
palpation of the coid there was a dense mass about 1 cm wide running 
transveisely across the spinal cord veiy like an anniilai band This 
mass was tightly drawn into the dorsal surface of the cord, and it 
was continuous above and below with the inflammatory mass which 
was dissected off from the underside of the dura It dissected off 
fairly easily, although at times it was necessary to use a sharp dissec- 
tion The duia itself was piobably three times its normal thickness 
The annular band of fibrous tissue was split across the middle in the 
longitudinal plane of the cord This incision passed through a small 
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corner of yellow tissue whicli looked like neciotic tissue and again it 
looked like an inclusion of a foieign body The major reaction of 
the inflammatory tissue was around this central tiny mass which was 
probably 2 mm m diametei and loughly ciicular This mass was 
then dissected from the dorsal surface of the coid, and it came off 
quite nicely from its entire doisal aspect Theie seemed to he 
nothing laterally, although the lateial cord was bound tightly to the 
dura just as it was above and below There seemed no reason to 
dissect out the cord It is surpiising that there was no pain when the 
mass was dissected away, for usually the doisal surface of the cord 
IS very sensitive The dura was left wide open to prevent a recurrence 
of the inflammatory mass over the cord ” 

What did the microscopic examination show ? 

There was not sufficient tissue to permit a diagnosis from study of 
the sections 

Although there was no satisfactory microscopic report, this picture 
IS to me that of syphilitic meningomyelitis of the cervical portion of 
the spmal cord This process most commonly occurs in the cervical 
region You will note also that the inflammatory tissue was concen- 
trated on the dorsal surface of the cord This is typical of syphilitic 
meningomyelitis 

You are already aware that a syphilitic process of this kind may 
produce anatomical changes of great vai lability Often there is sud- 
den thrombosis of a large aitery such as the anterior spinal artery If 
this occurs m the upper cervical region, a sudden picture of complete 
flaccid paralysis appears (Omsteen^^ and Margiilis^^) The patients 
often improve slowly and may finally show a clmical picture of 
syringomyelia "When the cord is examined, a cavity is found in the 
central portion due to healing of the necrotic area (Tauber and Lang- 
worthy^^) In the present case the onset of the disease does not sug- 
gest thrombosis of the anterior spinal arteiy 

If the thrombosis of the arteries occuis lower, in the thoracic por- 
tion of the spinal cord, both legs aie suddenly paralyzed (Chung® '^) 
Again this fairly common clinical picture does not fit our case 

Martm^® described the piogiessive muscular atrophy due to syph- 
ilis under the pathological title of amyotrophic meningomyelitis He 
studied histological sections of the spinal cord The cord was sur- 
rounded by a chronic meningitic process There was thrombosis of 
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small vessels entering the cord wliieli -were involved in the meninges 
The injury tended to woik into the coid from the periphery, injuring 
the ventrolateral tracts and the anterior columns This accounted 
for the involvement of the upper and lower motor neurones In 
Martin’s case there were few sensory changes 

We have little light to speculate conceining the pathological pic- 
ture in the present instance However there is certainly a chronic 
meningitis which probably caused thrombosis of some of the smaller 
aiteries of the cord 

In connection with the suggestions for a clinical diagnosis which 
have been given, it is possible that all of them are to a certain extent 
coriect, realizing always that the fundamental process is a syphilitic 
one There is combined upper and lower neurone disease or amyo- 
trophic lateral sclerosis dependent piobably on changes in the cord 
similar to those desciibed by Martin There is also an extramedullary 
mass pressing on and constricting the cord as has been so clearly dem- 
onstrated at opeiation We also know that the typical picture of 
syrmgomyelia may be produced by syphilis of the cord (Blumenthal, 
1920) It IS possible that a section of the spinal cord would show a 
large cavity Finally the anatomical lesion presents the picture of a 
Brown-Sequard syndrome The pathological diagnosis is syphilitic 
meningomyelitis of the cervical portion of the spinal cord 

One wonders concerning the relation of the two injuries which the 
patient sustained to the localization of the syphilitic lesion The first 
injury to the back occuried four yeais before the primary sore, and 
the second fifteen years after syphilis was contracted and five years 
before the onset of sjmiptoms It is known that in the experimental 
animal theie is a tendency for syphilitic lesions to develop in a skin 
scar The time of the injuries is not closely enough related to the 
syphilitic manifestations to be conclusive 

TREATMENT 

Undoubtedly patients with similar complaints should receive in- 
tensive antisyphilitic treatment immediately after the diagnosis is 
made If no improvement occurs, it is probably wise to operate and 
remove the thickened membrane in an effort to free the cord from 
constiicting bands In the present case the signs of cord injury were 
piesent foi twelve years before the operation During that time the 
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changes in the cord became so well established that no improvement 
could occur even when the pressure was removed There has been 
little progress of symptoms in the eight years following the operation 
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The structural changes that occur in the lungs in the development 
of pulmonary emphysema are -well understood and this knowledge 
induces an attitude of futility in the treatment of this condition If, 
however, we look upon pulmonary emphysema as an impairment of 
respiratory function we believe that much can be done for this large 
group of sufferers 

We have noted foi many years that ai rested cases of pulmonary 
tuberculosis leturn with symptoms suggesting a relapse Physical 
examination tends to confirm the suspicions of the patient, but films 
of the chest reveal no change in the lesions, but do show evidences of 
emphysema A few weeks of lest restores them to their pievious 
normal, the physical signs are improved and repeated films show no 
change Such patients have taxed their respiratory reserve to the 
breaking point 

Fluoroscopic and roentgenogram studies have added much in the 
recognition of pulmonary emphysema Under the fluoioscope em- 
physematous lungs appear blight and the bases do not darken on 
complete expiration because the air cannot be expelled, the ribs 
tend to move up and down rathei than to expand, the domes of the 
diaphragm are apt to be flattened and their excuision limited In tbe 
lateral position the heart is sepaiated fiom the sternum unless there 
are pericardial adhesions 

Stereoscopic films reveal additional stigmata of emphysema that 

* From the Medical Department of the Universitv of Cincinnati, Du ision 
of Tuberculosis Drs James Christiansen, C W Hickam and J Schall of the 
Hamilton County Tuberculosis Sanatorium made the vital capacity measurements 
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do not appear on fluoroscopic examination The pulmonary arteries, 
as they pass through and emerge fiom the hilum shadows, aie sharply 
outlined, the diaphragm domes are usually low and flattened, the 
ribs are widely separated In the lung flelds it is noted that the 
trunk markings are heavy and widely separated and may he dis- 
torted, particularly if there are present areas of fibrosis, emphy- 
sematous blebs may also be detected, especially in the bases In the 
lateral view the anterior dark area is enlarged and separates the 
heart shadow from the sternum The injection of iodized oil gives 
additional evidence of the presence of emphysema The oil does not 
penetrate into the respiratory bronchus and alevoli and no stipling 
effect results The oil is never found in the emphysematous blebs 
The oil filled hionchi make their separation, distortion and disloca- 
tion much more obvious 

McCann’^ has found that when the residual air constituted more 
than 45 pei cent of the total capacity a ceitain degree of anoxemia 
was almost invariably piesent This is obviously sufficient to produce 
clinical symptoms , the exact level at which clinical symptoms may be 
pioduced IS not known 

We felt that definite infoimation regarding a patient’s respiratory 
capacity would help to regulate his ability to work and in this way 
reduce the number of readmissions due to bioken reserves rather than 
to an actual relapse of the tuberculosis 

The vital capacities of more than two hundred individuals has 
been measured and compared with then ability to work The group 
included apparently healthy individuals in various age periods, un- 
complicated cases of emphysema, pulmonary tuberculosis with and 
without emphysema and cases complicated by thoracoplasties, arti- 
ficial pneumothoraces and phrenicotomies Cases of known cardiac 
lesions were not included While the number composing each group 
was not large the results showed such tremendous variations we were 
soon convinced that each case would have to be painstakmgly worked 
out over a long period of time and that the measurement of one’s vital 
capacity was not a short cut in anticipating one’s ability to carry on 
sustained effort Eight cases are here presented which show varia- 
tions m vital capacities and ability to work 

Case 1 — ^Male, age thirty, had a complete paravertebral thoracoplasty on 
the right side with one third collapse of the left lung by artificial pneumothorax. 
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He worked m the Inbontory eight hours daily without any apparent discomfort 
and without undue fatigue He was never djspneic and at no time was there 
eMdence of ejanosis Tidal air 427 cc , Mtal capacity 1306, compleniental air 
697 cc , supplemental air 180 cc 

Case 2 — ^Malc, age fifty four, with less original imolvemcnt than the pre 
ceding case but with se\ere emphysema, was unable to do any work at all Tidal 
air 075 cc , vital capacity 1170 cc, compleniental air 405 cc, supplemental air 
90 cc 

A comparison of these two cases clinicallj' would suggest that the first was 
definitely more handicapped than the second, jet he was actually able to do far 
more woik 

Case 3 — Male, age tw enty eight, para\ ertebral thoracoplasty on the right 
side, was able to work for si\ hours on the wards mopping the floors Tidal air 
339 cc , vital capacity 1140 cc , complemental air 754 cc , supplemental air 247 cc 

Case 4 — Male, age fiftj si\, had 8e\ere emphysema, the tuberculous lesions 
had been arrested for many jears, yet he was capable of only four hours of 
sustained effort Tidal air 019 cc, Mtal capacity 2002 cc, complemental air 
1294 cc , supplemental air 112 cc 

Case 6 — Male, age thirty four, had a good artificial pneumothorax on the 
left side with compensatory emphysema of the right lung He worked si\ hours 
daily w ithout undue fatigue Tidal air 098 cc , \ ital capacity 3240 cc , comple 
mental air 2430 cc , supplemental air 113 cc 

Case 0 — Male, age fifty six, had se\ero pulmonary emphysema without 
extensne tuberculous lesions, which were completely arrested He was unable to 
carry on any waid woik Tidal air 062 cc , vital capacity 2836 cc , complemental 
air 2081 cc , supplemental an 101 cc 

A comparison of cases five and six, both of whom were in excellent 
physical condition, suggests there is a difference in the effects of 
compensatory and secondary emphysema 

Case 7 — ^Jlale, age forty se\en, worked eight hours on the wards daily 
Phjsical and roentgen rny examinations suggested that emphysema was far more 
seiious than the tuberculous lesions which were well arrested Tidal air 405 cc, 
Mtal capacitj 1125 cc , complemental air 401 cc , supplemental air 259 cc 

Case 8 — Male, age fifty four, is the only case in this group that did not 
have pulmonary tuberculosis Emphysema was marked, he became dyspneic 
after only a ^ery short walk and there was slight cyanosis of the nail beds at 
times He w as totally disabled but insisted on using a typewriter for two hours 
daily, after which he was quite exhausted Tidal air 281 cc, vital capacity 1012 
cc , complemental air 602 cc , supplemental air 109 cc 

Cases 7 and 8 were quite comparable as to age and degree of 
emphysema, yet one was able to live and work comfortably while the 
other was almost totally disabled 

These cases are tjqncal for the whole gioup The evidence w'as 
convincing to us that we could not measure one’s ability to work by 
studying respiiatory function in this manner That some individuals 
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are able to work two, four or eight liouis before symptoms of fatigue 
appear suggests that time is important, and fuitber suggests that the 
alveolar function of gas exchange represents the difference between 
two and eight houis’ work when vital capacities are relatively the 

same 

When emphysema is considered as diminished respiratory func- 
tion, treatment of the condition has a definite objective The patient 
understands that there is a respiratory handicap and that if he lives 
within that handicap life can be not only more comfortable but also 
definitely useful The following case histones show the results of 
treatment over a period of years 

Case 9 — ^Mis M G , age fifty seren, examined first m May 1935, complained 
of fatigue and cough n ith evpectorntioii of one ounce in tn enty four hours of a 
mucopurulent sputum The cough had been present for seieral years, worse m 
the winter and practically gone in the summer Fatigue had been gradually 
getting worse until Septembei 1935, when it was present on arising in the 
morning and became pionounced as the day advanced She discovered that 
whiskey would reiiie hei energy temporarily, finally she was dependent upon it 
to such an extent that she w as under its influence almost constantly 

The positiie physical findings were temperature 98, pulse 90, blood pres 
sure 110 systolic, 84 diastolic, height 5'2", weight 100 lbs The heait was not 
enlaigcd, the sounds appaiently normal but there were fiequent extra systoles 
The percussion note was impaired oier both apices anteriorly and posteriorly with 
hyperresonance oier the bases, the rhomboid dullness was absent on both sides 
Tlie diaphragm dullness was low, the domes moied equally but only 3 cm on 
complete inspiration and expiration Rales weie hcaid in all lobes, more 
numerously over the bases and accompanied with asthmatic wheezes Under the 
fluoroscope the lung fields were bright and clear, the midline structures normal, 
the domes were limited in motion and the bases failed to darken on expiration 
The heart was separated slightly fiom the sternum in the lateral view Stereo 
scopic films of the chest reicaled ininiinal fibroid tuberculous lesions in both 
vertebral trunks, thickened pleural caps, heavy widely separated trunks in all 
lobes, prominent pulmonary arteries and low domes The tubeiculous lesions 
were ariested, the geneial picture was that of emphysema 

The Wassermann reaction was negatiie Blood sedimentation index, 16 mm 
per first hour Urinalysis w as normal The haemoglobin was 85 per cent with 
5,080,000 red cells 

The patient was hospitalized and assuied that whiskey would not be with 
drawn After the first week of complete lest she lecognized that it was no 
longer essential and stopped its use After four w eeks the rales had disappeared 
and there was marked subjective impiovenient Her liberties were gradually 
increased and during the course of a year it was found that she could do her 
usual duties for five hours without undue fatigue Two or three hours of rest 
was followed by another five hour up period, after which she retired for the nmht 

It has been necessan to educate this patient that she has a functional 
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lespiratorv handicap and that if she lues within the limits of her strength 
In mg can be comfortable and she can Ine a useful life The emphysema, of 
course, remains unchanged and she has been subject to some cough and expec 
toration in the winter as most of these patients aie 

Case 10 — Mrs J F, age foitj four, seen first in September 1032, com 
plained of lack of endiuance, frequent colds and a heaviness in the right chest 
when tired An inactive tuberculous lesion involving the right upper lobe was 
discovered in 1020 In 1027 the appendix, was removed and the uteius suspended 
In 1031 her present complaints began to appear and because of the lesions in the 
right lung she thought she had i elapsed but films of the chest were reported to 
her as remaining unchanged 

It was from her husband that the true picture was rev'ealed He stated that 
whereas forinerlj she was a devoted wife and mother, she was now constantly 
irritable with the children and things had reached such a state with him that he 
was seiiously considering div'orce 

The positive physical findings weie temperature 08%, pulse 104, blood 
piessuie 100 sjstolic, 70 diastolic, weight 0814 Ihs The heait was not enlarged, 
no murmurs were heard but there was an adventitious sound at the apex sug 
gesting a pleuropericardial snap The chest vvas not emphvsematous in type 
The percussion note was relativolj normal, the domes moved equally with an 
excursion of 3 cm each The breath sounds were rough over the right upper lobe 
posteriorly but no rales were heard at the bases There was a harsh quality of 
the inspiratory phase, expiration vvas prolonged but inaudible over the bases 
There was no evidence of cyanosis 

The Wassemiann reaction vvas negative The blood count and urinalysis 
were within the limits of normality 

Stereoscopic films of the chest showed low and flat diaphragm domes with 
tenting on the left side The pulmonary arteries w ere prominent Fibroid lesions 
containing calcification were seen in the vertebral, first and second interspace 
trunks of the upper right The vertebral trunks of the upper left showed thicken 
ing The trunks of both lungs were prominent and more widely separated than 
normal A comparison of these films wath those taken in 1026 and 1031 showed 
no extension of the tuberculous lesions but they did show further contraction of 
the scars There was also noted an increasing flattening of the domes of the 
diaphragm and increased prominence of the pulmonary arteries and spreading of 
the trunks 

Under the fluoroscope the changes that we have noted in pulmonary empliy 
sema were evident, namely, a limited diaphragmatic excursion, a failure of the 
lung bases to darken on expiration and separation of the heart from the sternum 
in the lateral view 

The first step in the management of this case was obtaining a sjonpathetic 
understanding on the husband’s part that his w ife’s condition w ns due to fatigue 
and not due to any change in her affections for her family After a month of 
absolute rest in bed the patient was permitted to be up for two hours at each 
meal time and was allowed to spend them doing what she wished to do In the 
next SIX months it w as found that she could carry on her normal duties for eight 
hours, when the heaviness in the right chest would become manifest Two hours 
of rest then would restore her energy and the heaviness would disappear Her 
chest distress warned her when she had passed her limit of endurance and served 
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as a constant reminder that she was definitely handicapped No other treatment 
had been employed 

Case 11 — ^l^Irs J N, age fifty eight, stated that she had been subject to 
attacks of asthma for twelve years In the Spring and Fall months the longest 
attacks usually occurred hut there was no season of the year when she would not 
have some wheezing She was unable to associate the onset of the asthmatic 
attacks with anything ej-cept fatigue Skin sensitization tests had always been 
reported to her as being negative At tlie time of her first consultation she stated 
that she had not been entirely free from wheezing for two months and that 
adrenalin daily, and occasionally morphine had been necessary to bring relief 

The positive physical findings were temperature 98, pulse 110, blood pres 
sure 120 systolic, 80 diastolic, weight 146 lbs , height 5'3" The heart was 
apparently normal The chest suggested the emphysematous type On palpation 
a definite lag was noted at the left base Percussion revealed good resonance 
over the apices but the note was hyperresonant over both bases The breath 
sounds were roughened over both apices and everywhere throughout the chest 
loud typical wheezes could be heard Medium rales were heard just above the 
dome of the left diaphragm 

Urinalysis was within the limits of normal The blood count showed 
5,700,000 red cells per c mm Tlie Wassermann reaction was negative Stereo 
scopic films of the chest suggested a thickened aorta, low flat diaphragm domes, 
heaiy widely separated trunks, and prominent pulmonary arteries Films of the 
nasal accessory sinuses suggested pathology in the ethmoid cells and both antra, 
which was confirmed by clinical examination Fluoroscopic examination of the 
chest revealed limited diaphragmatic motion and fair darkening of the bases on 
complete expiration Skin tests with the more common antigens were negative, 
but marked reactions were obtained from a hemolytic streptococcus, a non 
hemolytic staphylococcus and Bacillus coli obtained from sinus washings 

The treatment consisted of absolute bed rest for five weeks while the nasal 
sinuses were actively treated In the next eight months the autogenous vaccine 
was given and extra hours of rest were employed Occasional spells of wheezing 
occurred which were controlled by more rest She then developed an attack which 
persisted for a month and which required several injections of adrenalin in each 
twenty four hour period 

Dr Meakins of Toronto had reported his observations on the use of ab 
dominal belts in emphysema and it was decided to employ it in this instance 
After fitting a tight belt the wheezing disappeared in twenty four hours and she 
remained entirely free from it for eleven months After several days of wheezing 
a new belt was applied with complete disappearance of symptoms for ten months 
The third new belt was as effective as the first two in controlling the symptoms 
During this period of twenty one months the only treatment has been two hours 
of daily rest and the wearing of the belt except for occasional treatments of 
the nose 

The patient was so impressed with the results obtained from the belt that she 
wears it even in sleep She states that she can breathe easier with the belt than 
without it 

Observations under the fluoroseope show that the diaphragm is slmhtlv 
higher with the belt on and this no doubt accounts for her symptomatic relief 



124 


IITTERN-ATIONAL CLIN-ICS 


Unfortunately the belt exerts its influence upon the pelvic floor ns well as upon 
the diaphragm and there has recently developed a prolapse of the uterus 

Case 12 — S V , age sixty three, was first examined in 1923 He w-as suffer 
ing at that time from hay fever (ragweed) and occasional attacks of asthma at 
night During the course of examination an arrested, moderately advanced pul 
monary tuberculosis was discovered, probably dating back to age nineteen when 
he had several pulmonary hemorrhages He refused to believe that he has over 
had tuberculosis, that it might be causing some disability because of the asso 
ciated emphysema 

He was next seen in 1931 He had continued his regular work, but found it 
necessary to rest for long periods in several sanitariums He had not been able 
to work for the preceding fifteen months His complaints at that time were 
dyspnea on exertion, insomnia, fatigue, and inability to concentinte The posi 
tive findings were temperature 98 6, pulse 82, blood pressure ICO systolic, 
100 diastolic, weight 173 lbs , height 5'10" The chest was definitely of the 
emphysematous type, the movement of the ribs was limited and up and down 
rather than outward Percussion revealed dullness over the upper left down to 
the fifth thoracic spine, and to the second thoracic spine on the right The 
ihomboid dullness was absent on the left side The right dome was higher than 
the left and fixed, the left dome moved only slightly on deep inspiration and 
complete expiration Anteriorly the percussion note was impaiied to the second 
1 lb on the left side On auscultation the breath sounds vv ere harsh with prolonged 
expiration over the upper left, where medium rales were heard on both inspiration 
and expiration Over both bases expiration was long and almost inaudible but 
accompanied by wheezes at the left base Theie were no rales or wheezes on the 
light side 

The heart sounds were essentially normal, occasional extra systoles were 
noted The trachea deviated to the left 

The Wasserniann reaction was negative Urinalysis and the blood count 
were within normal limits Stereoscopic films of the chest showed deviation of 
the trachea to the left, prominent pulmonary arteries and aorta, the heart was 
normal The right diaphragm dome was flat and hitched to the lateral wall at 
the level of the eighth rib, the left diaphragm dome was flattened The trunk 
markings were heavy and widely separated Fibroid lesions were present in the 
vertebral, first and second interspace trunks of the left upper, and of the vertebral 
trunks of the right upper lobe On fluoroscopic examination the lesions in the 
upper left were noted, the bases were bright and did not darken on complete 
expiration, the domes flattened on deep inspiration but actually moved very little 
The heart w as separated from the sternum on lateral exposure 

A comparison of the 1930 films with those taken in 1923 showed the tubercu 
lous lesions more contracted but no more extensive The trunks were more widely 
separated, the emphysema had progressed, especially on the left side where the 
tuberculous process had been more extensive 

The treatment consisted of rest and the application of an abdominal belt 
The latter apparently improved the digestion but had little, if any, effect on 
the respiration After two weeks of absolute bed rest he followed a schedule of 
four hours up, then two hours of rest, being up for a total of eleven or twelve 
hours daily During this time up he occupies himself as he pleases and does as 
mueh work as he is able, but finds that he cannot endure any sustained effort 
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Comparing the periods between 1923 and 1931 and from 1931 to the present 
time proves the effectneness of his present routine In the former period he 
^ould break down completely and spend months at a time in a sanitarium, while 
in the latter period he has felt relatii ely ell and at no time has prolonged rest 
in bed been found necessary The factors responsible for his emphysema will 
continue to operate, but iv e heliei e that its progression will be at a slower rate 
If he continues to limit his actii ity in proportion to the decrease in his respiratory 
function life ■nill be more comfortable 

COMMENT 

When pnlmonaiy emphysema develops in pace "with the chrono- 
logical age the principles of treatment suggested here evolve naturally 
The aged deliberately slow up and do not unduly exert themselves 
We must recognize moie often than we do the fact that in younger 
individuals pulmonary emphysema represents piematurely old lungs 
and IS accompanied by a variety of symptoms often simulating othei 
conditions, particularly neurasthenia They suffer fiom the “Tyr- 
anny of the Disease,” that is, they aie suspected of complainmg to 
avoid work These eases lequire careful and complete examination 
because emphysema is seldom found alone and imcomplicated 

COKOLUSIONS 

Measurement of the vital capacity does not show the degree of 
disability resulting from pulmonary emphysema Theiefore each 
case must be studied individually and his ability to work determined 
by the method of trial and error 

EBFEEENCE 

'Huhtado, a, Kaltrildui, N W, and McCann, Wm S J Chn InvesUgatwn, 

14 94, 1935 
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The consequences of inhaling various substances into the bronchi 
and lungs provide a sub]ect for interesting study and of vital im- 
portance for many patients Bionchopneumonia is one of these con- 
sequences, and the discussion is centeied about it The cases which 
I am presenting illustrate certain circumstances under which this 
may occur, the management of the case after it does occur, and, 
especially, the possibilities and means of prevention The matter 
IS of significance m most branches of medical practice since aspira- 
tion bronchopneumonia sometimes is the termination of various ill- 
nesses and sometimes may intervene to turn the tide unfavorably, 
when otherwise recovery would be expected 

Primarily it is necessary to have an understanding of the mech- 
anisms which enter into the pathogenesis of aspiration broncho- 
pneumonia The piocess is initiated by the inhalation and retention 
of substances foreign to the lower respiratory tract In health this 
IS prevented by the screening and straining effect of the nasal pas- 
sages, by the flow of mucus here and through the channels of the 
throat, trachea, and hi on chi, by the operation of reflexes m the 
pharynx and larynx to divert substances into the esophagus, by the 
action of reflexes to mitiate expulsive coughing, and by other mecha- 
msms of ciliary action and phagocytosis These protections are so 
efficient that gross material is seldom inhaled and, if inhaled, is 
promptly and effectively expelled or disposed of so that no harm re- 
sults Circumstances which explain the occasional failure of the 
normally ample protections and the results of that failure may logi- 
cally he discussed under the following divisions — 

1 Conditions favoring inhalation or aspiration of substances 
foreign to the lower respiratory tract 

* From the Department of Practice of Medicine, College of Physicians and 
Surgeons, Columbia University, and the Tuberculosis Service, First Medical Divi 
Sion, Bellevue Hospital 
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2 Conditions favoring lodgment or retention of such substances 

3 Types of inflammation which result and factors which in- 
fluence these 


CONDITIONS PAVOEING ASPIEATION 

The conditions which favor the inhalation of foreign material 
have to do mainly with the impairment of the protective reflexes of 
the pharynx, larynx, trachea and bronchi Probably the most com- 
mon circumstance undei which this occurs is unconsciousness Dur- 
mg deep sleep, particularly under the influence of hypnotic drugs, 
the reflexes may be dulled We have intioduced iodized oil into the 
mouths or nasopharynges of sleeping patients and, by roentgenog- 
raphy, found gross traces of it in the bronchi and pulmonary 
alveoli the next morning Saliva or other liquid in the mouth or 
pharynx would behave similarly The same experiment has yielded 
similar results in patients in alcoholic stupor, a condition in which 
the piotective barriers are profoundly disabled Likewise, the un- 
conscious states of epilepsy, apoplexy, or asphyxia, may lead to 
aspiration of material from the pharynx The same may be said of 
deep anesthesia, particularly when it is induced by anesthetics such 
as ether which produce much salivation and bronchorrhea Generally 
speaking, the reflexes aie much more lively in healthy children, which 
helps to account for the infrequency of aspiration bronchopneumonia 
in this age group 

Various other factors may in time result in a dulling of the pro- 
tective reflexes As suggested above, mcreasing age may be respon- 
sible, and this is especially true in the enfeebled states of senility 
It seems possible that chronic infection of the paranasal sinuses with 
prolonged drainage of discharge into the nasopharynx may lead to 
a dullmg of the reflexes or at least to a conditioning of these so that 
they do not lespond very actively and thus permit the aspiration of 
material below the larynx In unusual cases of chronic cardiospasm 
with dilatation and inflammation of the esophagus, dulling of the 
reflexes results and some of these patients habitually regurgitate and 
inhale esophageal contents and eventually develop chronic or sub- 
acute bronchopneumonia 

The topical application of local anesthetics in the nasopharynx 
and larjmx likewise may temporarily nullify the reflex mechanism 
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and peimit aspiiation of mateiial into the lowei passages This 
seems particulaily tine if the fancial pillars are anesthetized Eadi- 
opaque fluids, such as iodized oil, may be diopped on the hack of the 
tongue after such anesthetization, and then, when the patient swal- 
lows, some of it may be seen fluoroscopically entering the tiachea 
and bronchia I have seen a case of fatal aspiration pneumonia which 
resulted, after an operation on the larynx, from the dunking of a 
cup of coffee while the pharynx and larynx were still thoroughly 
insensitive from the local anesthetic 

Other familiar mechanisms are choking during eating, aspiration 
during submersion, any sudden gush of fluid into the pharynx, (very 
well illustrated in one of the cases I am presenting), and trauma 
leading to damage of the noimal neuromuscular mechanisms Im- 
pairment of these mechanisms may be seen in rare situations such as 
diphtheritic neuritis and injury to the ninth, tenth, and eleventh 
cranial nerves at their point of emergence Pulmonary complica- 
tions under the latter circumstance were observed after gunshot 
wounds during the World War 

Other unusual conditions, such as a carcinomatous flstula be- 
tween the esophagus and trachea or bronchus, may lead to aspiration 
bronchopneumonia The foieign substance is esophageal contents 
which leaks through the flstula and is inhaled or gravitates into the 
bronchi and lungs 

CONDITIONS FAVOEING RETENTION 

The second line of defense, if the other safeguards have faded 
to prevent the aspiration of foreign material into the lower respira- 
tory tract, consists of the mechanisms of coughing, hronchorrhea, 
cdiary action and phagocytosis which, when effective, act to expel 
or dispose of the material Dust, bacteria and other impalpable 
particles are more or less constantly inhaled, and, were it not for 
the high efiiciency of these mechanisms, few people could long sur- 
vive the resulting damage to the lungs Operating mostly on the 
autonomic level, the physiologic protection is usually effective m 
the sleeping and waking states Occasionally, however, conditions 
intervene more or less to disable or paralyze even this line of defense 

In states of profound and lasting unconsciousness, such as those 
due to general anesthesia, alcoholic intoxication, trauma of the skull, 
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asphyxia and apoplexy, aspirated material may be retained in the 
bronchi or air vesicles The expulsive mechanism may likewise 
he impaired on account of weakness during debilitating illness 

Preexisting damage of the lung attiibutable to previous inflam- 
mations, inhalation of silica dust and the like, often favors the re- 
tention of foreign material and consequently the development of 
new inflammation The old damage is manifested principally by 
fibrosis and emphysema of the lung which is now inefiicient not only 
for respiration but also for the disposal of foreign material which 
may entei it 

Impairment of the integiity or function of the diaphragm or 
chest wall sometimes permits lodgment of foreign materials If the 
diaphragm has been immobilized by pleuritic adhesions or paralyzed 
as a result of diphtheritic neuiitis or the destiuctive action of a 
tumor along the course of the phienic nerve, the important piston 
effect of this muscle is lost, the effectiveness of coughmg is weakened, 
and the expulsion of mateiial from the bionchi is impeded The 
temporary splinting of the diaphragm after operations on the upper 
abdomen oi after trauma of the thoracic wall is recognized as a 
somewhat similar factor in the development of postoperative pneu- 
monia and pulmonary atelectasis 

Abnoimal conditions causing stenosis or strictuie of the lower 
respiratory passages, if they persist, inevitably lead to impairment 
of the mechanisms which usually dispose of infectious and foreign 
material from the lung and consequently to inflammation I have 
observed chronic oiganizmg pneumonia in a woman with stenosis 
and malacia of the trachea caused by the prolonged pressure of a 
retrosternal thyroid tumor The development of subacute and 
chronic organizing pneumonia secondary to stenosis of the left bron- 
chus from the pressure of an aortic aneurysm is a familiar picture 

The use of topical anesthetics in the trachea and large bronchi 
may temporarily nullify the coughing reflex and one may conceive 
of many other mechanisms which may permit the lodgment of foreign 
material in the lower respiratory tract 

The inflammation resultmg from the retention of aspirated ma- 
terial may be due at first to the irritating properties of the material 
itself However, in time, infection is inevitably associated with the 
process Some of the organisms almost continually inhaled with 
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the inspired air, oidmaiily haimless and easi];y disposed of, may now 
become definitely noxious Other sources of infection are prmci- 
pally in the mouth and nasopharynx The ciypts of the tonsils and 
other adenoid tissue of the nasophaijmx may harbor myriads of or- 
ganisms , the same is sometimes true of chronically oi acutely infected 
paranasal smuses Likewise, more or less extensive collections of 
organisms aie present about the gums and teeth 

TYPES OF INFLAMMATION RESULTING FROM ASPIRATION 

Inflammation caused by the aspiiation and retention of extra- 
neous matter varies from a simple exudate to gangrene Ordinarily 
the first reaction of the bronchial mucous memhrance is the pouring 
out of mucus which may be sufficient to sweep away the foreign ma- 
terial If not, swelling and leddening of the mucosa at the site of 
lodgment develop, rapidly subsidmg if the offending cause is piomptly 
removed If the foreign material is of such consistency as to per- 
mit its entrance into and lodgment in the alveoli, inflammation 
may also appeal early as an exudative lobular pneumonia This 
may be mild and associated only with bacteria of low pathogenicity 
such as pneumococci, micrococci catairhalis, and other oiganisms 
harbored in the respiratory tracts of most healthy people Such 
simple bronchopneumonia or lobular pneumonia, if limited, may 
resolve quickly, causing little disability Foieign mateiial of more 
irritating properties, such as gastric juice, leads to moie intense 
bronchopulmonaiy inflammation, and, from the start or later, this 
may be associated with the invasion of moie virulent organisms such 
as streptococci oi anaerobic bacteria from the mouth or nasophaiynx 
In this event the bronchopneumonia is likely to become suppurative 
with actual destruction of small oi large sections of the bionchial 
and parenchymal structure Such a process may be arrested at any 
time in its course, but often goes on to abscess foiToation, as illus- 
trated in one of our cases Gangrene of the lung, which in this 
service is identified as death of pulmonaiy tissue en masse without 
the formation of an abscess membrane at the periphery of the process 
IS not a common occurrence but a very fatal one In our experience 
it has been observed most often in patients who, during a drunken 
stupor, aspiiated vomitus into the lung and retained it there during 
a considerable period of unconsciousness These subjects have ex- 



October 29 1936 Rc'^olution of the ptripUeruI pneunioiuft autj Dtctiubvr 18 1986 Coiupbtt di'^appeanincL of abbcc s 

«hrmkut>c of the ubsccbs caMt> ^\llJch la ■’till iiifljujttti liowtxcr Ihc itsitlual strnud like organized fibrous tissue extends jron\ tJiL 

l>\ the ttntrnl iniefaction hiluiii ut the ftite of the ibaCev* 






ASPIRATION BRONCHOPNEUMONIA 


131 


tensive infection of the mouth and nasopharynx with anaerobic 
organisms With the usual exception of gangrene, any of these proc- 
esses may become arrested at any phase of then development Reso- 
lution of inflammation may be complete Protracted or suppura- 
tive mflammations almost always leave some damage such as chronic 
organizing pneumonia, pulmonary and pleural fibrosis, and some- 
times bronchiectasis In such residual lesions, mvading oiganisms 
may he harbored indefinitely and give rise to a lenewal of inflamma- 
tion, especially after subsequent acute respiratory infections 

The extent and intensity of the inflammation depend on a com- 
hmation of factors The aspiration of clean water during swim- 
ming or swallowmg seldom is harmful and at worst it is not likely 
to cause moie than a slight passing inflammation, but if the water 
is contaminated the results may be seiious I have seen patients 
suffer from lung abscess because necrotic material from around the 
teeth was aspirated with the water, and similar occurrences m men 
who swam in water heavily polluted with sewage It is obvious, 
therefore, that the iriitating quality of the aspirated material and 
the concentration and chaiacter of the bacteiia have an important 
bearing on the process Likewise, the physical form of the aspirated 
material is important The aspiration of a coherent mass of necrotic 
matter, heavily laden with anaerobic bacteiia, from a tonsillar crypt 
or a peiidental abscess is likely to lead rapidly to acute suppurative 
pneumonia about the point of retention, and this m a few days will 
be manifested as an acute lung abscess On the contrary, the aspira- 
tion of considerable amounts of blood from the mouth or throat is 
more likely to produce diffuse bilateral lobular pneumonia because 
the fluidity of the material permits it to filter, far and wide, into the 
alveoli, and the transported oiganisms are suspended in weaker 
dilution The bulk of the aspirated mass in relation to the calibre 
of the bronchi also has an important beaiing A small mass of 
necrotic material usually lodges in a small bronchus and the lesulting 
mitial inflammation is likely to be limited A larger mass cannot 
be aspirated so deeply, and if it lodges m and obstructs a large 
bronchus, a whole lobe or even a whole lung may become involved , 
with suppurative pneumonia This is observed more frequently fol- 
lowing the aspiration of gross material such as an extracted tooth or 
a foreign body from outside The effects of aspiration sometimes 
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may be minimized if diainage from tbe inflammatory process is ade- 
quate and flee tbiough tbe bronchi If tbe aspirated material is 
expelled before tbe inflammation is too advanced, tbe channel of 
drainage may be cleared sufficiently to permit resolution and healing 
Continued obstruction, howevei, almost assures that the process will 
go on to suppuration 

EECOGNITION OP ASPIRATION BRONCHOPNEUMONIA 

The diagnosis of this condition, once established, depends on 
familiar methods of obsei ration Kecognition of the occurrence at 
its very start, however, may accomplish a great deal m preventing 
serious consequences In the first place, the fundamental concep- 
tions described above permit the lecognition of conditions which may 
favor or allow the aspiiation of foreign mateiial, and on these grounds 
it may be suspected early if the patient has any unusual symptoms 
such as cough, dyspnea and wheezing Unexplained wheezing in an 
acute illness with other symptoms pointing to the lower lespiratory 
tract always raises the question whether the bronchial passages aie 
obstructed Examination may reveal widespread rhonchi and wheez- 
ing rales due to diffuse inflammation and swelling of the bronchial 
mucosa, but in other cases these sounds will be heard only over a 
section of one lung when the possibility of blockage of the bronchi on 
that side may be even moie strongly suggested With unilateral 
obstruction the sounds usually are detected most prominently in the 
middle of the interscapular region on that side In such cases the 
wheezing may be referable to an accumulation of sticky mucus at or 
around the point of obstruction or swelling in the bronchial mucosa 
Occasionally bionchoscopy is warranted and may result in the finding 
of the aspirated substance and its lemoval The diagnosis of the 
subsequent developments depends on the nature, rate and mtensity 
of the mflammatory changes, and is not discussed here 

THE AVOIDANCE AND TREATMENT OF ASPIRATION 
BRONCHOPNEUMONIA 

The means of avoiding or preventing this condition are obvious 
if one understands the pathogenesis The most practical action is 
to eliminate extensive foci of infection in the mouth and nasopharynx 
Dental hygiene with regular blushing of the teeth is sufficient to 
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cleanse away gross collections of necrotic material, but in some cases, 
additional measuies for prophylaxis and treatment are necessary 
If the tonsils are extensively diseased their removal as a safeguard 
IS occasionally mdicated, and active treatment of infectious foci in 
the nose and paranasal sinuses likewise may he required In a num- 
ber of large surgical clinics strict preopeiative attention to the con- 
dition of the mouth and nasopharynx and suitable prophylatic treat- 
ment has reduced gieatly the incidence of postoperative pulmonary 
complications The same precautions are clearly indicated as a mat- 
ter of loiitine personal hygiene, but particularly when the general 
health is impaired and the action of the protective mechanisms of the 
respiratory tract are likely to be disabled or interfered with The 
treatment of bronchopneumonia is ■well known In some cases, ther- 
apy may be directed against a specific invading organism, but as 
a rule a number are present As mentioned, bronchoscopy for the 
removal of retained material may be indicated in the early stages 
m a few cases If the process goes on to suppuration then the im- 
portance of postural drainage for the elimination of purulent dis- 
charges through the bionchi should be recognized The principles 
of treatment are those applying to the general class of suppurative 
pneumonia and lung abscess If postural drainage does not induce 
sufficient flow of discharges it may be necessary to remove them by 
bronchoscopy and suction Localization of the process and the for- 
mation of pulmonary abscess may require thoracotomy and surgical 
drainage Recovery should be followed by a long period (three to 
six months) of convalescent treatment in order to avoid chronic in- 
flammation 01 to prevent wide destructive effects and recurrence if 
the inflammation has already become chronic 

SUMMAKT 

Because of the efficiency of the physiologic safeguards, noxious 
foreign substance usually does not lodge and cause harm in the bronchi 
and lungs Otherwise, the secretions from the mouth and naso- 
pharynx, laden with bacteria, would be a constant menace 

Conditions which lead to failure of these safeguards are de- 
scribed 

The pathogenesis and development of the various grades of bron- 
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chopulmonary inflammatioii resulting fiom sucli failure are de- 
scribed and illustrated by case histories 

Suggestions are offered for tbe early recognition and tieatment 
of aspiration broncbopneumonia 

Tbe advantage of leeognizing the conditions in which aspiration 
may occur, of anticipating the possibility, and of using measures 
to prevent it or its serious consequences, are especially emphasized 

CASES 

J J , a male, American Indian, aged forty two, developed a sore throat about 
November 22, 1936 He visited a clinic and was given a solution for gargling, but 
the soreness increased rapidly until he was unable to swallow without great pain 
He entered Bellevue Hospital, November 26, where he was found to have a left 
peritonsillar abscess Without the use of anesthesia, the abscess was incised, 
resulting in a gush of yellow, non odorous pus At the same time, the patient 
coughed and had a strangling sensation in the throat, hut these symptoms 
promptly subsided In the next twenty four to forty eight hours he developed a 
cough which was productive of a small amoimt of mucopurulent sputum, and three 
days after the operation he complained of a sharp pain in the left chest, and a 
day later, less severe pain in the lower part of the right chest The pain did not 
continue and the patient left the hospital, December 1 Cough and expectoration 
increased rapidly, he felt generally unwell and returned to the hospital the next 
day He w as expectorating six ounces of non odorous purulent or mucopurulent 
sputum a day He complained of slight substernal pain on coughing, did not feel 
chilly, but stated he had hot spells and occasionally sweated profusely Physical 
examination at this time showed a very well developed, muscular man of stocky 
build, who was coughing and expectorating frequently Except for the following 
findings, no abnormalities were recorded Many teeth were missing and a num 
her of stumps of carious teeth were surrounded by a seiero inflammatory swelling 
of the gums, pus could be expressed on pressure at these points The swelling in 
the tonsillar region had entirely subsided and there was only moderate hyper 
trophy and a deeply cryptic appearance of the tonsils The pharynx was con 
gested The submaxillary and cervical lymph nodes (anterior and posterior) were 
moderately enlarged, especially on the left There were several small scars from 
old lacerations of the face and arms Auscultation revealed showers of small 
moist rales below the third interspace on the left extending to the base anteriorly 
and to the midaxillary line laterally The temperature was 102 2°, pulse rate 00 
per minute, respiratory rate 20 per minute, blood pressure, 120 mm mercury 
systolic, 80 diastolic A roentgenogram taken two days later showed patchy 
mottling with a few motheaten rarefactions in the lower half of the left lung 
field and a light irregular mottling extending outward from the level of the hilum 
on the right The blood count showed 10,700 leukocytes, 45 per cent polymorpho 
nuclear neutrophiles, 20 per cent lymphocytes, 19 per cent transitionals, 6 per 
cent mononuclears, 1 per cent eosinophiles, 2 per cent basophiles, 4,700,000 red 
blood cells The urine showed a trace of albumin, the blood Wassermann test was 
negative During his stay in the hospital the patient has never appeared acutely 
ill The temperature ranged from 100 4° to 103° during the first week, gradually 
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subsided during the next three iveehs, and since then has not been above normal 
The pulse rate at first ranged from 100 to 110 per minute, later from 72 to 90 
Respirations ranged from 18 to 22 per minute The sputum varied from one to 
SIX ounces dailj, much of this being expectorated during postural drainage which 
was carried out from fifteen to twenty minutes three times daily The muco 
purulent character gradually became less prominent, and on February 1, 1937, the 
patient was raising less than half an ounce of foamy mucoid sputum Three 
cultures of the sputum showed a mixture of streptococcus vindans, streptococcus 
hemolyticus, micrococcus catarrhalis and a gram negative bacillus No fusiform 
or spirochaetal organisms or acid fast bacilli were ever demonstrated Various 
polymorphonuclear and mononuclear cells were seen microscopically in the stained 
smear In spite of the symptomatic improvement, examination shows at the pres 
ent time (February 1, 1937), numerous crepitant rales on deep inspiration, 
slightly increased by coughing, below the fourth rib and the angle of the scapula 
on the left, mostly anteriorly A few crepitant rales are heard also at the base 
of the right lung posteriorly Roentgenograms taken at intervals of about two 
weeks demonstrate slight diminution in the patchy mottling of the lungs but there 
IB still considerable residue 

Comment — This is considered to be a case of aspiration suppu- 
rative bronchopneumouia due to the inhalation of pus into both lungs, 
especially the left, when a peiitonsillar abscess was incised Pul- 
monary inflammation has been present for nine weeks and from the 
character of the sputum and the loentgen ray appearance seems to be 
associated with small aieas of neciosis and abscess formation The 
streptococcus is a fairly common cause of such a process, and seems 
to be the chief offender here It is anticipated that gi’adual resolution 
will occur but also that fibrous organization will take place and that 
the patient should have at least six months of convalescence to pro- 
mote reasonably dependable healing It is also anticipated that a 
certain amount of permanent damage will result and that this later 
will manifest itself as a localized pulmonary fibrosis with or without 
bronchiectasis Aspiration could have been avoided had the patient 
been placed in position so that, when the abscess was opened, the 
discharged pus would have drained away completely through the 
mouth 

A B , a white woman, aged thirty, being in labor, was admitted to the Obstet 
ncal Service of Bellevue Hospital, September 14, 1936, the duration of gestation 
having been estimated to be thirty eight weeks She had visited the Out patient 
Clime, June 22, 1936, and was then found to be in good health except for a his 
tory of hay fever for the previous fifteen years, her teeth were reported to be in 
very poor condition The patient had had one previous normal pregnancy and 
another child, stillborn seventeen months before The blood Wassermann test was 
negatne Labor started at 6 p m , September 14, and the second stage was pro 
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longed due to failure of advancement of the fetus Delivery of an eight pound, 
thirteen ounce baby was finally accomplished at 3 14 a ni , September 15, bj resort 
to episiotomy and the use of high forceps foi rotation and evtraction Previous 
to this, rectal analgesia was administered, and during the operation, ether ancs 
thesia The patient v omited sev cral times during the anesthesia and iniinediatclj 
afterwards The placenta was delivered at 3 18 am, the loss of blood being 
estimated at 800 cc One hour later, Magendie solution, m vn, was given hjpo 
dennatically, at this time the temperature was 00 8°, pulse rate 120 per minute, 
respiration 24 per minute She was returned to the ward at 6 46 a m , when the 
pulse was 120 per minute and weak The patient was sweating and somewhat 
cyanotic, and the breathing was noisy and rapid She was given a hypodermo 
clysis and an infusion of glucose solution Later in the day she complained of 
tightness in the chest and tin oat, hoarseness, and soreness on swallowing There 
was a frequent dry cough during the nev-t thirty si\ hours Examination during 
the first two days revealed severe gingivitis and pyorrhea The patient was 
quite dyspneic and wheezing, and the respiratory rate was as high as 35 per 
minute She used the accessory muscles of respiration, and the alae nasi dilated 
during inspiration The breath had a foul odor Breath sounds were diminished 
on the right and numerous moist, sonorous and sibilant rales were heard through 
out both lungs during inspiration and expiration Theie was no dullness The 
temperature rapidly rose to 102 4°, and the pulse rate varied from 00 to 150 per 
minute The white blood count, September 10, was 17,050 Treatment consisted 
of the use of the croup tent and the administration of ephednn, codeine, aspirin 
and ergot For the next five weeks the patient was very ill During the first 
week, hoarseness and soreness in the throat and chest gradually subsided and the 
w heezing became less pronounced The patient began to expectorate green sputum 
September 18, four days later, the color changed fiom green to yellow, and the 
quantity increased to four or five ounces a day Three weeks after the onset, the 
sputum had a definitely foul odor, was greenish brown in color and amounted to 
SIX or eight ounces in twenty four hours During the first week there was con 
sidcrable abdominal distension The tempeiatuie ranged intermittently from 
98 4° to 103°, but usually the daily rise was not above 101 6° The respiratory 
rate varied from 20 to 24, and the pulse from 00 to 120 per minute The white 
blood counts and the polymorphonuclear ncutrophile ratios during the acute phase 
were as follows September 20, 12,000, 75 per cent , September 22, 20,750, 77 per 
cent , September 30, 22,160, 80 per cent The red blood count which was 4,650,000, 
with 75 per cent hemoglobin on admission, dropped lapidly until by September 20, 
it was 2,100,000 with 05 per cent hemoglobin Physical examination from time 
to time revealed a gradual diminution of the wheezing rhonchi during the first 
week, and, after this, harsh breath sounds, small and medium moist rales, usually 
in the lower two thirds of both lungs Slight dullness was elicited in the lower 
half of the left anteriorly and posteiiorly The patient received a transfusion of 
600 cc blood September 17, and a 5 per cent glucose infusion (1000 cc ) Septem 
ber 22 She was transferred to the Chest Service on Octobei 0 The observations 
recorded above and the roentgenograms of the chest (figs 1 and 2) taken Septem 
ber 29 and October 5, lead to the diagnosis of bronchopiieumonia due to aspiration 
of vomitus and infectious material from the mouth during anesthesia Both lungs 
were involved, particularly the left where, in the lower half, the beginning of 
abscess formation is demonstrated clearly on the roentgenograms Further dim 
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cal and roent'^enograpliic oljservation demonstrated a gradual resolution of the 
bronchopneumonia in the right lung and partial resolution on the left, hut a 
definite abscess formation in the middle of the left upper lobe (figs 3 and 4) 
The patient continued to have copious foul sputum which, on aerobic culture, 
showed the presence of streptococcus viridnns and a hemolytic staphylococcus 
Anaerobic culture was not made but anaerobic organisms were assumed to bo 
present also Bronchoscopy, performed October 14, showed reddening and thick 
OTing of the walls of the bronchi on the left and of the right middle lobe bronchus 
Further study of the teeth and gums showed a subacute Vincent’s infection It 
was anticipated that surgical drainage of the pulmonary abscess by thoracotomy 
would be necessary, but the patient took a turn for the better on October 21, and 
improvement continued afterwards The sputum rapidly diminished and lost its 
foul odor, changing in character from mucopurulent to mucoid by December 21, 
when the amount uas only one ounce a day Streaks of blood appeared in the 
sputum only on one occasion (October 10) The temperature dropped slowly and 
did not rise aboie normal after the tenth week The white blood count was 16,150, 
with 78 per cent polymorphonuclear neutrophiles, October 10, and 12,700, with 
80 per cent, on October 21 The urine showed a trace of albumin, October 7 The 
red blood count September 22, was 3,970,000, hemoglobin CO per cent The pa- 
tient’s general condition improved stiikingly From October 20 onward, the only 
signs elicited in the chest w ere harsh breath sounds and occasionally a few rales 
in the left upper lobe From the first part of October onward, the patient assumed 
an inverted posture for natural drainage of the contents of the abscess for fifteen 
to twenty minutes three times daily There was no medication except an occa 
sional dose of codeine for the cough As shown in the roentgenograms (figs 6 
and 6) resolution of the pulmonary inflammation and contraction of the abscess 
cavity was well under way by October 29 By December 18, the abscess cavity 
was completely obliterated, and only heavy strands of fibrosis remained to mark 
the site of the lesion These were present also at the time of the patient’s dis 
charge from the hospital, January 15, 1937 She left to go to the country, having 
been advised to take another two to three months for convalescence This was 
urged because of the knowledge that, in such cases, infection remains latent in the 
lung indefinitely and ample time must be given to insure permanent healing 

Comment — In tins case intense acute inflammation was set up 
m the bronchi and lungs by the aspiration of irntatmg gastric con- 
tents Infection promptly supervened, at first presumably with the 
common aerobic organisms present in the nose, throat and respira- 
tory tree, but later witb anaerobic organisms also, which usually 
account for the foul sputum Subsequent developments illustrate 
strikmgly the various grades of aspiration bronchopneumonia Pre- 
sumably tbe quantity of irntatmg substance inhaled into the bronchi 
and alveoli of the right lung was small , consequently there was only 
a scattered patchy bronchopneumonia which resolved rapidly and 
completely On the left the concentration of the irritating foreign 
material was greater, and the inflammation proportionately severe 
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Instead of resolving, tlie process went on to suppuration, at first with 
the formation of small multiple abscesses wbicli later coalesced into 
a large one> The natural healmg by resolution progressed rapidly, 
once started, but there was also organization which left a presum- 
ably permanent fibrosis There may be some associated bronchiec- 
tasis, and it IS to be expected in such a case that acute respiratory 
infections may lead readily to bronchitis in this region, which may 
be more severe and more protracted than it would be in the healthy 
lung The means of prevention of such a serious complication are 
obvious Infectious foci m the mouth and upper respiratoiy tract 
should always be cleansed or removed in cases where unconsciousness 
from any cause, such as anesthesia, is to be anticipated Also, during 
the unconscious state precautions should be taken to avoid the aspira- 
tion of vomitus or other material accumulating in the mouth or 
throat 
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I HAVE the temerity to discuss the subject of coronary thrombosis 
and cardiac infarction even though it has been dwelt upon so often 
that to some it may seem thread-bare There may be a few unfor- 
tunate physicians and some blase students who feel that so much has 
already been said on the subject, and so well said, that little remains 
of value to he said To them any further remarks may be boresome 
Foi such spiritually dissipated individuals, no subject long holds the 
full life sustaming thrill It is true perhaps that the typical dia- 
matic clinical picture of coronary thrombosis is now so generally well 
known that laymen make the diagnosis often quite correctly and some 
pharmacists may prescribe ammophyllin Nevertheless, conscien- 
tious physicians and thorough students realize that there is still much 
to be learned concerning many phases of coronary thiombosis and 
cardiac mfarction 

It 18 widely recognized that the clmical picture, though generally 
clear cut, may he simulated by other conditions and when atypical 
may be missed or overlooked Moat often the diagnostic errors of 
commission barely balance the errors of omission There is further- 
more no universally applicable always successful therapeutic regime 
Most internists have clmical impressions which are usually sup- 
ported by observations on a few carefully studied cases and these no- 
tions even though unproven may he worth setting forth from time 
to time The hope is that others will make similar studies on their 
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patients and add supportive evidence or proof for or against tlie valid- 
ity of the opinion 

The etiology, the predisposing and the precipitating factors, the 
prognostic ciiteria and the therapeutic indications should all he com- 
mented upon As primary etiological factor coronary arteiiosclerosis 
apparently provides the backgiound for thrombosis in the majority 
of cases but a coronary aiteritis is being recognized more fiequently 
as a basis for thrombosis in younger individuals The precipitating 
factors, however, are often obscure Occasionally there seems to be 
definite relationship to an acute general infection such as influenza 
and perhaps also the one-time popular newspaper designation of death 
from acute indigestion has incriminated overeating On this basis 
and otheis, Werley has concluded that food alleigy is a factor 
Trauma has not been accorded due emphasis as a precipitatmg factor 
and I believe that stress or strain must be included among the im- 
mediate causes of the thrombotic states in the coronary arteries 

The matter of prognosis in the patient with coronary thrombosis 
depends of course upon the extent of the myocardial mfarction The 
ways and means of judging this quantitatively are still rather crude 
and contributions to our knowledge in tbis direction are desirable 
Massive cardiac infarction and consequently a grave prognosis are 
considered to be mdicated by (1) The persistence of substernal pain 
for more than two hours, (2) a conspicuous drop in the systolic blood 
pressure, extreme hypodynamic heart failure, cardiac dilatation, 
shock, collapse, (3) considerable febrile reaction over 101° of fever 
persisting for more than four days, (5) a high leukocytosis of 20,000 
or more for four days or more, (6) more than 30 per cent non- 
filamented forms, (7) less than 1 per cent of eosmophiles , (8) the 
appearance of mechanism disorders as alternation or gallop rhythm, 
paroxysmal ventiicular tachycardia, heart block of auriculoventricu- 
lar or mtraventricular localization, (9) the prompt development of 
loud murmurs or friction rubs , (10) the occurrence of cardiac asthma 
or congestive failure or of embolism 

A leukocytosis of 20,000 or more, particularly if the percentage 
of non-filamented forms remains above 30 per cent after the fourth 
day and if the eosmophiles are absent or do not rise above 1 5 per 
cent , has been suggested by Goodrich and Smith^ to forebode a fatal 
issue Likewise, the sharply rising erythrocyte sedimentation rates 
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that contmue to increase to high levels before the fourth day have 
been considered evidences of most hopeless outlook while a slow rise 
and a gradual decline m the erythrocyte sedimentation rate are favor- 
able, according to ShookhofF, Douglas and Kabinowitz ^ Steinberg® 
found a rismg and persistently high blood nonprotein nitrogen to be 
of grave prognostic significance 

Some observations with respect to these laboratory findings as well 
as some newer evidence of the creatine content of the hlood and of the 
urine will be presented in the discussion of the clinical case record 
of a patient who survived what was apparently a massive cardiac 
infarction The importance of electiocardiographic changes will be 
briefiy commented upon 

Treatment perhaps needs little discussion for it is almost univer- 
sally recognized that a half gram dose of morphine is usually neces- 
sary and adequate to relieve completely the pain Still there are some 
who persist in givmg small doses of milder narcotic oi even trying 
non-narcotic analgesics However, the therapeutic efforts necessary 
for the control of complicating pulmonary edema and for the relief 
of a stubborn abdominal distention may well be touched upon again 
A favorable outcome in a case may be dependent upon careful atten- 
tion to every detail of the patient’s condition 

In order to present some experiences, observations and data upon 
these questions, I will take as a text a clinical case that I have recently 
studied m some detail One case history only will be presented in 
detail 


CASE HISTOET 

FAB, aged forty t-wo, a young buyer for a wholesale grocery company, 
came under observation as an emergency case on August 8, 1936, at about 7 30 
p m When first seen he was prostrated and complaining of severe gripping pain 
under the midsternum, a choking sensation and an inability to get enough fresh 
air He considered his trouble to be acute indigestion although he had not eaten 
for some six or seven hours 

The pain had begun suddenly while he was wrestling with a younger asso 
ciate at about 7pm This was at the end of a day of considerable exertion for 
one who had been leading a rather sedentary life as the patient had He had 
hurriedly dnien some 300 miles during the morning in order to arrive in time 
for the club picnic on the beach He had bolted a lunch of pickles and sandwiches 
at home and had drunk several bottles of beer during the afternoon He had 
played n game of beach baseball and had done a good deal of swimming before he 
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undertook the wrestling during which the pain struck him He had not partaken 
of an evening meal 

He was rushed to the emergency room of the hospital uithin half an hour 
after the onset of the pain In the emergency room he thrashed around a great 
deal, struggling, he said, for air 

He was lying flat on the carrier but pillowing him up did not seem to rclie\o 
him There was a flushed red color with no definite cyanosis to he seen in the 
facies The neck veins were not engorged The physical examination of the heart 
revealed nothing pathognomonic of disease The heart was not definitely enlarged 
but the rate was 110 per minute The heart sounds were quite distant No mur 
murs were heard The blood pressure was systolic 140, diastolic 110 cmm Hg 
No rales were heard in the lungs 

The abdomen was considerably distended There was tenderness in the cpi 
gastrium but no definite liver edge could be made out There was no rigidity of 
the abdomen but some voluntary spasm was noted to be present This gave way 
on careful deep pressure 

He was given a hypodermic injection of morphine % gr (16 mg) and 
atropine 1/150 gr (0 50 mg ) and this had to be repeated within half an hour 
Electrocardiograms were taken within an hour after the onset of the attack, and 
showed an extremely high take OS' of the ST sector in Leads II and III with a 
alight downward deflection in Lead I (fig 1) It is most unusual to record 
such a high take ofl which may be considered evidence of a massive infarction of 
the posterior surface of the heart as a result of thrombosis of the posterior de 
scending branch of the right coronary artery The patient was unfortunately 
removed to the hospital when he could have been cared for just ns well in bed in 
the electrocardiographic laboratory and the study of the development of the elec 
trocardiographic changes could have been better carried out Eurther significant 
and diagnostic laboratory data are tabulated in Table I and graphically shown in 
Chart I 


Tehiatiibnt 

After receiving % gr ( 030 Gm ) of morphine and 1/76 gr ( 001 Gra ) of 
atropine in the emergency room he continued to complain of pain Ho gradually 
became more comfortable in the hospital His pulse rate remained at 110 per 
minute and his blood pressure had dropped to systolic 120, diastolic 06 at 0 30 
p m and he w'as given his first dose of 60 cc of warm orange juice containing 
15 cc of whiskey This was repented on the half hour when the patient was 
awake His pulse rate rose to 120 and his blood pressure dropped to systolic 110, 
diastolic 92 at 10 p m During the night he had a slight recurrence of pain and 
was given another >4 gr of morphine and 1/160 gr of atropine at 11 pm 

He became considerably nauseated after this third injection of morphine and 
vomited a large amount of undigested food containing pickles which had been 
eaten twelve hours previously His pulse rate was 120 and his blood pressure 
was systolic 114, diastolic 00 at midnight At 3 a m the pain recurred and he 
was given 1/6 gr of morphine and 1/150 gr of atropine He vomited again after 
this early morning injection of 1/6 gr of morphine The vomitus was about the 
same in amount but this time contained some orange juice and fewer fragments 
of pickles His blood pressure was recorded at systolic 126, diastolic 00 at 3 a m 
and systolic 130, diastolic 92 at 4 30 a m with the pulse rate of 110 and a fever 
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of 101° At 8 30 am his blood pressure was systolic 128, diastolic 00, his pulse 
rate was 90 and feier 99 4° 

The p r n order for morphine was changed to one for Dilaudid 1 /32 gr p r n 
and two injections of the latter were gnen before the completion of the first 
twenty four hours of his illness, one at 10 30 a m and one at 4 30 p m , August 9, 
1936 He had no further \omiting after this The blood pressure dropped to 
systolic 114, diastolic 80 at 1 30 pm with a pulse of 88 and rose at 7 30 pm to 
systolic 120, diastolic 84 with a pulse of 96 and fei er of 102 2° 

Besides the whiskey and fruit juice gi\en during the night, barley water, 
clear broth and glycocoll 10 Gm , were given every four hours, turpentine stoops, 
a rectal tube and a small low rectal enema of glycerin were used to combat the 
disturbing distention Dilaudid was given four times during the second twenty 
four hours, August 10, 1936, during which the blood pressure remained at systolic 
120, diastolic 80, but the pulse rose to 110 and the temperature to 103 4° During 
the third twenty four hours, August 11, 1936, Dilaudid was needed twice and the 
blood pressure dropped to systolic 100, diastolic 70, pulse 98 and temperature 
103° Each twenty-four hours for the next sev'en days Dilaudid 1/64 gr (6 01 
Gm ) was used to quiet him at night He was given during the first ten days 
only fruit juices, barley water, and soups and 10 Gm of glycocoll every four hours 
Aminophyllin was withheld, in fact it was not given until August 20, 1936 

Further historical data on the patient were obtained as the patient recovered 

In retrospective study of this patient’s case history, it was learned that about 
a week before this hospitalizing attack he had lifted a sack of beans in the course 
of his work and following this he had a pain in his back for two or three days 
Furthermore he had been playing golf strenuously and enthusiastically for some 
weeks past In the week before admission he had broken 80 and had gotten con 
siderably excited about it 

Two weeks preceding this attack while playing golf he had a choking sensa 
tion and gripping pain in the midsternum which lasted only for a few minutes and 
disappeared on rest At this time he had eaten his lunch very hastily and hur 
ned out to the golf links and he therefore attributed his trouble to indigestion 
Four weeks prev lous to this attack he had had similar symptoms that had lasted 
an hour or so after eating the evening meal He went to bed early and dropped 
off to sleep and awakened feeling refreshed and well 

He admitted that he had been an excitable and worrisome type of individual 
and a very heavy cigarette smoker, consuming ns much as two packages of 
Picayunes a day He had used alcoholic beverages steadily in the form of whiskej 
for two years past About two years before admission he had taken up golf be 
cause he thought he needed exercise to overcome a general tired feeling and lack 
of energy At about the same time, in 1934, while in Corpus Chnsti he had con 
tinued to feel below par and consulted a physician who had him under observation 
for two weeks A diagnosis of sinusitis and tonsillitis was made and his ton 
sils were removed He had his blood pressure taken at this time and the year 
previous to this, that was three years back, and it was each time reported normal 
He had had an appendectomy performed in 1931 and shortly after this he had 
some sharp pains in the back that were considered to be due to kidney stones 
The last life insurance examination that he had passed was in 1929 

He had had the ordinary diseases of childhood without complications 
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Hia marital history was negative He had been married for nineteen years 

and his wife had never become pregnant 

His family history vas irrelevant His father had died at an early age of 
what was thought to he tuberculosis His mother had died of an unknown cause 
at an early age Two sisters were alive and well and one brother was considered 
to be in good health There was no family history of heart disease or vascular 
disease of any kind 


COMMENTS 

This case record piesents many interesting features which are 
worthy of further consideration In the matter of immediate etio- 
logical diagnosis it seems quite likely that unduly strenuous exertion 
precipitated the attack The anatomical diagnosis of acute coronary 
thrombosis with cardiac infarction seemed most likely but traumatic 
rupture of an aortic valve or of the aortic wall with the development 
of a dissecting aneurysm and acute distention of a saccular aneurysm 
as a result of blood pressure increase or trauma had to be considered 
m the differential diagnosis 

The blood pressure drop had not been precipitate The diastolic 
blood pressure was fairly well sustained and there was no vascular 
throbbing such as one would expect in the presence of aortic valve 
rupture The absence of a diastolic murmur and the Corrigan pulse 
as well as the low diastolic blood pressure constituted evidence against 
the rare traumatic rupture of the aortic valve cusp 

There was no radiation of pain to the leg as so characteristically 
occurs in dissecting aneurysm No abnormal aortic dullness, pulsa- 
tions or shocks were present to support a diagnosis of saccular aneu- 
rysm There were thus no signs whatsoever to substantiate the diag- 
nosis of an acutely distended saccular aneurysm of the aorta These 
considerations along with the very characteristic electrocardiographic 
findings of myocardial infarction were considered sufficient to rule out 
ruptured aortic valves, dissecting and distended saccular aneurysm 

THE ELECTEOCAKDIOGEAMS 

The electiocai diagrams as shown in figure 1 with slight downward 
deflection and convexity of the ST sector in Lead I but extraordi- 
narily high takeoff with sharp upward convexity of the ST sector in 
Leads II and HI The striking picture approaching a monophasic 
type of curve was considered to be the result of massive infarction 
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The changes in Leads II and III indicate that the posterior surface of 
the heart m the distribution of the right coronary artery "was chiefly 
involved These tracings were of course taken within an hour of the 
onset of the attack. The Q wave was evident in Lead II and already 
measured 0 7 m v in Lead III The P R interval was prolonged to 
20 of a second It is indeed unfortunate that the patient was not 
kept in the heart station and electrocardiograms taken throughout 
the night so that the loss of R waves in Leads II and III and the 
development of Q2 and Q3 could have been traced 

The heat and hnmidity were such that the great difficulty of in- 
duction interference was experienced in getting curves with the Victor 
portable cardiograph m the old hospital building The 60 cycle alter- 
nating induction current prevented our recording of further electro- 
cardiograms until eighteen hours after the attack At this time 
(fig 2) in spite of mduetion distortion it could be seen that the ST 
sector of Lead I showed only one mm depression of the takeoff, while 
in Leads II and III the ST sectors were only 2 5 and 3 mm above 
the isoelectric Ime Q2 had become more promment measuring 0 4 
m V and was definitely slurred Q3 had strikingly developed and 
measured 1 2 m v The curves (fig 2) taken at 24, 36, 48, 60 and 
108 hours showed relatively little changes from those recorded eight- 
een hours after the attack 

Again there was a lapse in the takmg of electrocardiograms and 
durmg the mterval of twelve days important changes again took place 
as figure 3 clearly demonstrates The ST sector in Lead I had be- 
come almost normal and there was only a very slight downward curva- 
ture of the sector and T1 was upright In Leads II and III the high 
takeoff had come down to within a millimeter of the isoelectric line 
The upward convexity was still present but prominent T waves, T2 
and T3, with rounded apices had developed There was some slur- 
ring of the Q2 which still measured 0 4 m v Q3 measured 1 4 m v 
The P R interval was now short, 12 to 14 of a second The tracings 
made on August 31, September 20, October 15, and November 15, 
1936, and January 12, 1937, showed practically no changes 

There have not yet accumulated enough serially taken electro- 
cardiographic data upon which to base any conclusions as to the prog- 
nostic significance of the time of appearance and disappearance of the 
characteristic changes It may be that the rate at which the ST sector 
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elevation and subsequent descent and T -wave negativity develop are 
of significance This may be a source of prognostic information 
•worthy of further investigation 

All electrocardiograms recorded on our patient after the original 
one (fig 1) showed the very prominent down-ward deflections in Lead 
III "which might have been considered as S waves had not the oiigmal 
curves been taken The latter substantiate the opinion that the chief 
downward deflections in Leads II and III arq Q waves and not S 
waves Without the origmal curves then, one would have a tendency 
to make a diagnosis of left axis deviation, or left ventricular pre- 
dominance or actually left ventricular preponderance The evidence 
at hand is certainly against the last opinion though it is conceivable 
that infarction of the right ventricular muscle mass might give rise to 
left sided electrical predominance or axis deviation 

Progressive changes m repeated electrocardiogiams constitute the 
strongest evidence that we can have in the diagnosis of cardiac in- 
farction of coronary thrombosis origin with progressive changes in 
the ventricular myocardium The importance of serial electrocardio- 
grams cannot be overemphasized The failure in this case to follow 
up the origmal curves immediately with frequent tracmgs throughout 
the mght was a serious error of omission, the missing of an unusual 
opportunity that presents itself only once in a great while 

PBOGNOSIS 

The electrocardiographic evidence presented is confirmative, I 
believe, of the clinical impression that the patient had a massive 
cardiac mfarction The localization of the process to the posterior 
surface of the heart seems to give the patient a more hopeful outlook 
Patients with electrocardiograms of the Q3 and T3 type seem to have 
a better prognosis I have had two other patients recently, one a 
young man about this patient’s age and another slightly older, both 
of whom survived extremely severe episodes of posterior myocardial 
infarction and have been fairly well rehabilitated In one of these 
cases the development of the Q2 and Q3 waves (fig 4:) was similar 
to that of our present case but more gradual The clinical impression 
is thus further supported that patients presentmg the electrocardio- 
graphic changes only m Leads II and III, that is the results of a right 
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coronary artery lesion, have a bettei outlook than those that present 
similarly striking changes in Leads I and II 

Seventy and tlie persistence of the pain, the height of the tempera- 
ture rise, the long peisistence of the febrile state, drops in the hlood 
pressure to low levels and its remaining there are all facts, which 
would forhode an unfavorable outcome These were all present in 
our case and yet the patient survived Lurthermore, there were 
present in addition other ill omens, namely the high leukocytosis, of 
43,000, the high percentage of nonfilamented forms usually above 
30 per cent and occasionally 'as high as 45 per cent , and a striking 
increase in the sedimentation rate which persisted for twenty days 
might well be cited as signs against recovery It might be said, how- 
ever, that in this patient the sedimentation rate increase was progres- 
sive over a period of days and did not reach its maximum until late 
In the differential blood count the eosinophiles were then also con- 
siderably mcreased 

The studies of Goodrich and Smith and others have made a good 
beginning m the determining of the prognostic significance of labo- 
ratory data yet it is apparent that we need a great many more observa- 
tions before we can establish our normal limit or rather our favorable 
limit for these laboratory data and know when they are definitely 
favorable Another recent case comes to mind, that of an elderly 
woman in whom the leukocyte count and the proportion of nonfila- 
mented forms were m the unfavorable limits and in whom on one 
occasion for no known reason, the blood picture showed a striking 
erythroblastosis, yet the patient recovered completely and is carrying 
on with slight limitation of her activities 

The hlood chemical changes are of considerable inteiest In the 
first place I must mention the hypercholesterolemia with the chol- 
esterol levels of 280 mg per cent I mention this particularly be- 
cause in another recent case of coronary thrombosis in a young man 
whose curves are shown in figure 4, a hypercholesterolemia of 500 
mg per cent persisted even after the other blood chemical changes 
became normal This is evidence of a serious metabolic disorder 
These patients may have had a mild hypothyroidism or a mild dia- 
betes mellitus At any rate it raises the question what part hyper- 
cholesterolemia plays m the atheromatous changes in the coronary 
arteries of these young men We feel that the hypercholesterolemia 



I IG 5 













COKOITAEY THEOMBOSIS AND CAEDIAC INFAECTION 


149 


contributes to tbe atheromatous vascular degeneration of chronic dia- 
betes mellitus cases We know relatively little about the vascular 
changes of chronic hypothyroidism 

Our present patient, as well as the other young man mentioned, 
showed a glucosuria and a hyperglycemia of 183 mg per cent and 
considerable retention of nitrogen waste products with a nonprotein 
nitrogen of 50 mg per cent Urea nitrogen of 33 3 mg per cent 
and a total blood creatinine of 6 mg per cent and a creatine of 
1 3 to 2 6 mg per cent and a constant creatinuna of slight grade 
(See Table 1) Such blood chemical changes are common in patients 
who suffer from coronaiy thrombosis (See Chart 4 ) It is of course 
impossible to say what these patients had preceding the attack but 
the fact that there was some fluctuating drops and secondary rises 
and then a gradual drop from the abnormal values toward the normal 
levels as recovery progressed suggests that the blood chemical changes 
were the result of the pathological physiology of cardiac infarction 
The causes of the fluctuations during the course of the acute illness 
are not certain but it seems quite likely that these changes may well 
have been associated with circulatory upsets that resulted from the 
dynamic disturbances of acute cardiac infarction It is possible that 
some of the changes were produced by the disintregation of the heart 
muscle in the inf arcted area 


THE CHEMIBTET OF THE HEAET MUSCLE 

In considering the blood and urine chemical changes in this case 
it might be worth while to cite some of tbe findings encountered upon 
microchemical analysis of the infarcted muscle contrasted to that 
from uninf arcted areas in human hearts (Table 2) The conspicuous 
loss of creatme from the infarcted areas may be quite significant 


Table II 


Creatine Values in Human Heart 


Height Weight 

Creatme (mg %) 
Good Infarcted 

610 

122 

41 

350 

104 

61 

800 

100 

52 

900 

151 

31 

normal values 

175-1- 

-20 7 


Muscle after Coronary Occlusion 


SoLds (%) Dried (mg %) 


Good 

Infarcted 

Good 

Infarcted 

2345 

18 0 

520 

228 

2195 

15 05 

497 

405 

19 7 

18 2 

558 

318 

19 15 

17 25 

788 

180 

20 3-1- 

-0 87 

868-1- 

-70 
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Chait 2 "was made up of the results of a senes of the chemical analysis 
of the dogs’ heart muscle from experimentally infarcted areas as 
contrasted to the data from uninfarcted areas In these dogs’ hearts 
usually the anterior descending branches of the left coronary arteries 
had been experimentally tied and the animals sacrificed at various 

Fio 6 



Chart 2 showing the losses of creatine and glycogen from expenmentally infarctcd nrcaj 
of dogs hearts analysed at minutes 18 20 30 and hours 2, ZVzt 7 7^, 11% and 12 

after ligation of anterior dcscendmg branches of tho coronary arteries The gams m water 
content or edema are mdicated in the columns above the zero Ime Note that the cr^tmo 
and glycogen losses and edema are greatest at about the fifth hour after mtemiption of tho 
coronary circulation 


mtervals It is to he seen that there was a very sharp drop m the 
glycogen content of the infarcted muscles shortly after interruption 
of the circulation After about five hours the loss of creatine became 
evident and mcreased some for some hours and continued for at least 
twelve hours The creatine losses are not as soon to appear nor as 
striking as the glycogen losses but they are perhaps just as significant 
With these losses, the chemical constituents of importance in muscular 
contraction are dissipated, and there is simultaneously an increase 
m the water content of the heart muscle Charts 3 and 4 show some 
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creatine and creatinine changes in experimental and clinical coro- 
nary thrombosis 

TEEATMENT 

We have noted creatme losses m human hearts from patients who 
have died m congestive failure and in isolated animal hearts that have 

Fia 7 



been driven to failure In an attempt to find possible precursors in 
aminoacids and in order to stem the tide of the disappearance of the 
essential creatine we have perfused isolated animal hearts with solu- 
tions of various aminoacids Alanine and glycocoU alone of aU the 
aminoacids seemed to prevent the great losses of creatine The reason 
for this may be the specific dynamic ceUular stimulating effect of 
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these aminoacids hut there is no proof that such is the case At nn^ 
late the results of the perfusion studies encouraged us to use gly cocoll 
or glycine in patients with myocardial insufBciency and in those who 
have suffered acute coronary thrombosis Whether or not the use of 
aminoacids is of any value under such ciicumstances I am not pre- 
pared to say It IS difficult to get proof in the matter of therapeutic 
value of such a preparation There is no apparent danger m the use 
of glycocoll as a food substance except that as such it is a rather costly 
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substitute I have used glycocoll in several cases of what appeared to 
he severe mfarctions, as this case did, and the outcome has been favor- 
able I do not know that the use of glycocoll had anything to do with 
the happy residts I believe, however, that it is worthy of further 
trial as a supportive therapeutic agent Gelatin may he used as a 
substitute because of its high glycocoll content 

The chief therapeutic indication in coronary thrombosis attacks is 
the relief of the pam as promptly and as completely as possible klor- 
phme sulphate should he administered in half gram doses at the onset 
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but when it is found that morphine nauseates the patient and causes 
him to retch and vomit some other narcotic should he tried Dilaudid 
in doses of 1/32 gr (0 002 Gm ) instead of 1/4 gr (0 015 Gm ) of 
morphine is often preferable because of less gastro-intestinal dis- 
turbing effect This was observed in the treatment of the subject of 
this discussion Pantopon in 1/6 gr (0 01 Gm ) doses alone or v?ith 
papaverine hydrochloride 1/3 gr (0 02 Gm ) and Atrinal (atrophine 
sulphuric acid ester) 1/60 gr (0 001 Gm ) as combined in Roche’s 
“Spasmalgin” may be used to advantage Relief of pain, rest and 
relaxation must be obtained at any price within reason In rare in- 
stances alcoholic injection or extirpation of the upper thoracic sym- 
pathetic ganglia may be necessary 

One of the chief therapeutic contraindications is the use of 
ephedrme hydrochloride or sulphate in an attempt to bolster up a 
falling blood pressure and a failing myocardium Ephedrme has a 
tendency to pioduce serious mechanism disorders, paiticularly par- 
oxysmal ventricular tachycardia Of course the disorder usually 
responds to the ingestion of quinidine sulphate in 5 gr (0 3 Gm ) 
doses every houi for not more than eight doses If the patient is 
vomiting the qumidme may be given by rectum and is usually equally 
effective Some cardiologists give qumidme routinely to prevent 
the spontaneous appearance of ventricular tachycardia I am prone 
to hesitate in using qumidme until it is definitely indicated for the 
appearance of atrioventricular or intraventricular condition dis- 
turbances contraindicate the use of qumidme As long as the blood 
pressure is m the neighborhood of systolic 80 and diastolic 60 nothmg 
need be done but if it falls below 10 mm Hg and unconsciousness 
and loss of sphincter control intervene, something must be done to 
save the patient Under such conditions adrenalin in small doses 
(0 5 cc , 1-1000 sol) IS perhaps the drug of choice and must be re- 
peated at hourly intervals Coramme m 1 cc of 10 per cent solu- 
tion given intramuscularly every hour may be as effective and less 
dangerous Such regimes have tided a patient over a critical period 
of hypotension to recovery 

In acute heart failure, venesection is m order and may be a life 
saving procedure When the failure is chiefly left ventricular with 
acute edema of the lungs the withdrawal of blood does very little 
good In such instances large doses of atropine 1/Y5 to 1/50 gr 
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( 0008 Gm to 0013 Gm ) should be added to the narcotic -which is 
al-ways to he given Intravenous cardiac tonics as ouabain and 
strophanthin even m 1/240 gr ( 00025 Gm ) doses are not -without 
danger Digalen in sufficient dosage intramuscularly to be effective 
may be like-wise dangerous Oxygen therapy if available in a tent or 
room IS the best possible therapy for deeply cyanosed patients and 
those -with pulmonary edema I have seen one physician survive an 
attack in -which he had to be kept in an oxygen tent for a -week 

The combating of pulmonary edema by intravenous in]ection of 
50 per cent glucose solution or sucrose or sorbital may be effective 
but may put a considerable stiain upon the circulation by a tempo- 
rary increase of the blood volume The glucose, too, should not be 
given if the patient alieady has a post coronary thrombosis hyper- 
glycemia In the presence of the latter it should be remembered that 
such patients tolerate the injection of insulin poorly for the sudden 
drop of the blood sugar that is likely to result in the hypoglycemia 
-would play havoc with the already impoverished heart muscle If 
the diabetic state is threatening then small doses of a slower acting 
insulin as protamme zmc insulin may be tried with great care and 
only in cases in which blood sugai determinations can be frequently 
made 


SUBSEQUENT MANAGEMENT 

After the patient has survived the shock of acute cardiac infarc- 
tion and his restlessness has been controlled, he must be continued 
at complete rest in bed and not even allowed to feed himself or change 
his position for fear that the strain will cause a rupture of the necrotic 
myocardium He should be continued on a liquid diet to which 
whtsTcey may be added for its caloric value and its vasodilating effect 
Truit juices and sugar are admmistered frequently if they do not 
produce distention If there is a glycosuria or hyperglycemia present 
barley water or thin oatmeal gruel with or without ghjcocoll may 
be given every hour in small amounts throughout the day 

In cases in whom creatine studies are not going to be made the 
patients may be treated from the beginning with aminophyllm, 11/^ 
gr (01 Gm ) doses completely dissolved m water every three hours 
for SIX or eight doses Intolerance to aminophyllm by mouth may 
necessitate rectal or even intravenous administration for the relief of 
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pam The occurrence of premature ventricular contractions with 
any degree of frecjuency should he considered an indication for ^uin- 
idine, 3 to 5 gr (0 2 to 0 4 Gm ) every three hours as a prophy- 
lactic against attacks of acute paro^smal ventricular tachycardia 
Quinidine may also prevent the development of the usually fatal 
ventricular fibrillation into which the ventricular tachycardia may 
easily change or go over Quinidine should be withheld if the electro- 
cardiograms show any evidence of impaired A V or I V conduction 

When heart block has been produced and fainting attacks recur it 
may be necessary to give the patient small doses of adi enahn at regu- 
lar intervals to ward off the fatal syncope Auricular fibrillation 
only occasionally has been precipitated by coronary thrombosis In 
such cases cinchomzahon should first he tried in the hope of restoring 
normal mechanism If this is unsuccessful and the pulsus deficit is 
of any significance digitalization must be resorted to in spite of the 
presence of coronary thrombosis 

A metabolic disturbance such as diabetes meUitus calls for dietaiy 
management and control without the use of insulin if the case is not 
too severe or one of total aninsulinism Hypothyroidism or any such 
mtercurrent disorder, the treatment of which might interfere with the 
recovery from acute myocardial infarction, must await recovery from 
the acute episode before treatment is given even though the condition 
may have contributed to the vascular damage During the first few 
days after the survival from tlie initial shock one must try to prevent, 
by absolute rest, such complications as cardiac mechanism disorders, 
rupture of the heart through the infarcted myocaidial area, advancing 
thrombosis or the appearance of a secondary thrombus foimation in 
another branch of a coronary artery and embolism Passive change 
of position, however, must be carried out, for in some instances the 
hypostatic congestion of the lungs may lead to pneumonia Low 
blood pressure may furthermore impair the circulation through the 
kidney and result in the accumulation of nitrogenous waste products, 
poor renal function and uremia Each day of survival after the at- 
tack removes the patient a bit further from the dangers of these com- 
plications After the first week or ten days have passed the chances 
of recovery are distinctly better 

The diet must, however, continue to be of a semiliquid, soft 
nutritious fairly concentrated type and be given in frequent feedings 
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The mam pomt is that the feedmgs should be small and the work of 
digestion should he kept at a minimum Masters has advocated a low 
caloric diet of about 500 to 800 calories which may have some advan- 
tages 

After three weeks of complete bed rest the patient may be allowed 
more activity in bed but he certamly should remain there for another 
three weeks if it is economically possible to do so After six weeks’ 
rest in bed the mfarct may be considered healed, particularly so if 
the erythrocyte sedimentation rate has returned to normal There is 
unfortunately no way of determmmg whether endocardial mural 
thrombosis from which an embolism may arise is present or not 

Massage and passive exercises may be carried out in bed and the 
patient allowed gradually to sit higher and higher each day after the 
third week At the end of the sixth week the patient’s feet may be 
put over the side of the bed for longer and longer periods of time, 
increasing an hour each day Then the patient may be gotten up and 
allowed to sit in a chair but only after a week or ten days may he as- 
sume the upright standing position He must be permitted to walk 
only a few steps at first along the bed and then day by day around the 
room He must be warned not to change positions suddenly The 
rehabilitation to the pomt of return to his activities requires a month 
or more 

During the first few weeks a bed pan must be used and after the 
sixth week a commode at the side of the bed is desirable Bathroom 
privileges can be given only after the patient is up and around and 
he must be constantly advised not to strain at stool 

In most patients it is desirable to contmue medication of vasodi- 
lating drugs In this category theophyllin preparations, theophyllm 
ethylene diamine or theophyUin glucamine in 3 or 4 gr (0 2 to 0 3 
Gm ) doses completely dissolved in water three times a day are most 
effective Theophyllmes assure the maximum coronary circulation 
and usually relieve the light minor but aggravating precordial pams 
that often recur from time to time after thrombosis Some indi- 
viduals who cannot take the drug by mouth may take it in a supposi- 
tory by rectum and I have one patient who msists on having it intra- 
venously every time he has a recurrence of precordial distress In 
a large proportion of patients who survive attacks of cardiac infarc 
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tion some pam is experienced particularly by individuals wbo bad 
never bad it before tbe accident 

A continuation of low caloric intake is particularly desirable in 
those who are overweight Carbohydrate restriction must be carried 
out in those who have a tendency to diabetes mellitus An adequate 
carbohydrate intake and even a high carbohydrate diet have been ad- 
vocated Disturbing gastro-intestinal distention may persist and call 
for modification in the dietary In some cases the vitamin Bl intake 
has been greatly restricted and the body supply depleted and the ad- 
mmistration of the same may increase satisfactorily the gnstro-intes- 
tmal tone In those patients with spastic conditions m the descendens 
and sigmoid belladonna, atropine, novatropme or syntropan may be 
used to advantage 

The patient may return to and gradually assume his normal occu- 
pation provided of course that he guards himself against sudden 
strain and provided that his occupation is a sedentary one as it fortu- 
nately frequently is in patients with this trouble For those mvalided 
by coronary thrombosis who have done hard labor only in the past it 
IS necessary to make some adjustment and have a social service worker 
attempt to get the patient mto some occupation that requires a mini- 
mum of physical exertion Former golf enthusiasts should be gotten 
interested m some sedentary game and hobby for it is just as well for 
them to give up golf as well as all other competitive athletics Walk- 
ing slowly on level ground for short distances at a tune several times 
a day will usually provide adequate exercise The use of tobacco 
should be forever prohibited 

THE FOLLOW-UP RECORD 

The patient that we have under discussion was treated, handled, 
managed and advised along the lines that I have set forth He sur- 
vived and at the end of the third week his request to he moved to his 
home in an ambulance was granted He remained in bed for three 
more weeks and then was gradually gotten up After ten weeks he 
was permitted to be taken to his office in a motor ear and on an ele- 
vator and remain at his desk a few hours each day 

He rather chafed at the restrictions imposed upon his activities 
and he felt that the limiting rules were too strmgent He therefore 
assumed more and more liberties until in his eleventh week he cut 
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short his night’s rest in order to attend meetings and spent long hours 
on his feet In his twelfth week he noticed an increasing pitting 
edema of his ankles and tenderness m his liver area and on one occa- 
sion had a slight choking sensation in his neck and in the floor of his 
mouth This convinced him at the time that he must respect his phy 
sician’s ordeis He had gained ten pounds in weight 

Sis months after his attack, after he had developed a good walking 
tolerance, he began, on his own mitiative, to ascend ten steps at his 
office He took only a half step at a time and counted ten on each 
elevation before proceeding to the nest He seemed to tolerate this 
satisfactorily in spite of the fact that he had gained flve more pounds 
Esamination revealed some puffiness and stiffness of the hands and 
thinning of the eyebrows and sensitiveness to cold, apparently the re- 
sult of hypothyroidism His blood pressure had risen to systolic 150, 
diastolic 100 in his left brachial and systolic 142, diastolic 96 in the 
right hiachial and his pulse rate was 90 After resting for ten 
mmutes his systolic blood pressure dropped ten millimeters Sub- 
stitution therapy with thyroid extract will he withheld until the symp 
toms become much more troublesome for a low basal metabolic rate is 
desirable m a cardiac invalid The further management will not vary 
much from what it has been except that sharp restrictions in his 
caloric mtake will he urged upon him 
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THE SIGNIFICANCE OF CARDIAC MURMURS*' 

By EDWARD C REIFENSTEIN, M D 
Professor of Medicine, Syracuse University, Syracuse, New York 


Not many years ago cardiac murmurs tvere synonymous 'Witli 
valvular heart disease, a conception frequently resulting in serious 
harm to the patient, e g chronic mvalidism, undue heart conscious- 
ness, and sometimes the refusal of a needed operation Advances in 
physiology and pathology have changed this view so that today the 
significance of heart murmurs can be determined only by evaluating 
the condition of the coverings, muscle and valves of the heart, the 
mechanism of the circulation, the structural relationship of the heart 
to the other thoracic organs, and many other factors , in other words 
only by evaluatmg a thorough examination of the individual 

Both physician and patient should appreciate that today the effi- 
ciency of the cardiac muscle is of paramount importance and often 
has greater significance than the murmur in the diagnosis of cardiac 
disease Many physicians still consider murmurs synonymous with 
heart disease , others find the interpretation of these sounds difficult 
For these reasons a discussion of some of the cardiac murmurs is 
justified 

Heart murmurs are abnormal sounds produced by vibrations of 
tissues and not by the blood stream These vibrations may arise in 
the pericardium, myocardium, heart valves, arteries or vems when 
they are rendered pathological by congenital defects, or by thicken- 
ing, stiffening, constriction, contraction, dilatation or perforation of 
the affected part Vibrations due to loss of muscle tone or to in- 
creased velocity of the blood flow produce the functional murmurs 
In studying cardiac patients the history is essential, and fre- 
quently will reveal valuable information for evaluatmg tbe signifi- 
cance of a murmur Of equal importance is a complete physical 
examination, and there is no part of it which requires more attention 
to detail than the examination of t he heart Inspection, palpation, 

* From the Department of Medicine, Syracuse University and The Universitv 
Hospital •’ 
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percussioiij and auscultation sliould all be used routinely Unfortu 
nately, auscultation is frequently used alone, or is improperlj or 
incompletely performed with attention given only to the murmur 
Indeed some physicians use auscultation for the sole purpose of deter- 
minmg whether or not murmurs are present and thereby diagnosing 
or excluding heart disease When such importance is given to mur- 
murs it IS but natural that serious diagnostic and prognostic errors 
are made These mistakes have resulted from failure to appreciate 
that murmurs may be present without heart disease, e g murmurs 
with anemia, hyperthyroidism or exercise , and failure to recognize 
conveisely that serious heart disease may be present without mur- 
murs, e g , coionary artery scleiosis and aneurysm of the aorta Lab- 
oratory aids are sometimes invaluable and special blood, roentgen 
ray and electrocardiographic studies may be of great assistance in the 
proper interpretation of murmurs The foUowmg brief case reports 
illustrate these statements 

Case No 1 — A male, sixteen years of age, consulted me with the chief com 
plaint of weakness, dyspnea on exertion and palpitation His physician had 
found cardiac murmurs and had diagnosed heart trouble The history also 
revealed marked epigastric distiess, aggravated by food and occurring directly 
after meals, v ith black tarry stools Physical examination showed marked pallor 
and epigastric tenderness There was no enlargement of the heart Systolic 
murmurs were heard over the pulmonary, mitral and aortic areas The blood 
count was Hemoglobin 43 per cent, red cells 2,944,000, leukocytes 0,375 Re 
peated examinations of the stools were positive for occult blood Treatment for 
gastric ulcer and anemia was followed by complete recovery with the d'sappear 
ance of all symptoms and the heart murmurs 

Case No 2 — A male fifty years of age consulted me with the chief com 
plaints of dyspnea, precordial pain and palpitation Another physician had diag 
nosed hypertensive heart disease because of a murmur and an elevated blood 
pressure Additional evidence in the history revealed loss of weight, generalized 
throbbing of the v essels, excessive perspiration and tremor of the hands Physical 
examination showed palpable thyroid, tremor of the hands, slight cardiac hyper 
trophv, forcible heart sounds, a systolic murmur at the mitral area with an apex 
rate of 120 beats per minute, and a blood pressure reading of systolic 100 nim , 
diastolic 70 mm Examination of the urine revealed a slight trace of sugar 
The metabolic rate was plus 40 per cent (Dubois) plus 60 per cent (Benedict) 
Following thyroidectomy the heart sounds became normal and murmurs were no 
longer heard 

Case No 3 — ^A female, twenty seven years of age, consulted me with the 
chief complaint of heart trouble The history revealed recurrent attacks of 
precordial distress with pain along the left costal margin not related to exertion 
or emotion, of one year’s duration At the onset of the illness she consulted a 
physician, who, during the course of the examination, made her hop twenty flie 
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times Following this exercise he detected a heart murmur, told the patient that 
she had endocarditis, and advised a period of rest in bed for three months , which 
adiice she followed She continued to consult the physician from time to time 
for endocarditis My examination failed to reveal enlargement of the heart and 
no murmurs were heard when the patient was quiet Following exercise a 
systolic murmur was heard over the pulmonary area, transmitted down the left 
border of the sternum This promptly disappeared with rest Keassurance that 
the heart was normal and resumption of all activities w as followed by complete 
recovery 

Case No 4 — A male, forty four years of age, was suddenly seized with a 
burning sensation beneath the lower sternum It first appeared while he was 
climbing a steep grade after which it occurred each time he exerted himself and 
disappeared with rest About one week later the discomfort came on after the 
evening meal following slight eflfort During the night he awakened with the 
same sensation which persisted until morning At that time a physician was 
called who found no abnormal signs referable to the heart or the blood pressure 
and because of this stated that no heart trouble was present Five days later the 
patient consulted me He described the above history which was typical of 
recurring angina pectoris followed by coronary occlusion Physical examination 
of the heart failed to reveal any abnormal findings However, the electrocardio 
gram showed an abnormal take oS of the T wave in lead one with reciprocal 
changes in lead three, thus confirming the diagnosis Following treatment he 
made an uneventful recovery and has remained well for three years 

Case No 6 — ^A male, fifty two years of age, was admitted to the University 
Hospital complaining of cough, dyspnea, and pain in the right chest of eighteen 
months’ duration The illness began with pain m the region of the right nipple 
which was associated with cough and shortness of breath The pain and cough 
increased in severity until relief could only be obtained by sitting up in bed 
bending forward Physical examination of the heart showed no enlargement 
No murmurs were heard, the sounds being clear and distinct The blood pressure 
was systolic 100 mm , diastolic 80 mm A visible and palpable impulse was 
found at the second interspace to the right of the sternum with increased retro 
sternal dullness A diagnosis of aneurysm of the aorta was made and confirmed 
by roentgenograms of the chest At autopsy a ruptured aneurysm of the aorta 
was found (fig 1) 

Certam criteria sliould always be sought m studying murmurs 

(1) The presence, or absence, and the quality of the heart sounds, 

(2) the location of the murmur, i e the area at which it is best heard, 
eg mitral, aortic, tricuspid or pulmonary, (3) the tune of the mur- 
mur in the cardiac cycle, (4) the duration of the murmur, (5) the 
quality, the pitch, and the intensity of the murmur, (6) the trans- 
mission of the murmur, (7) the effect on the murmur of posture, 
respiiation and exercise 

These criteria should he carefully and routinely determined 
Each has its importance First of all, it is essential to ignore the 
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times Following this exercise lie detected a heart murmur, told the patient that 
she had endocarditis, and advised a period of rest in bed for three months, which 
adiice she followed She continued to consult the physician from time to time 
for endocarditis My examination failed to reveal enlargement of the heart and 
no murmurs were heard when the patient was quiet Following exercise a 
systolic murmur was heard o\er the pulmonary area, transmitted down the left 
border of the sternum This promptly disappeared with rest Reassurance that 
the heart was normal and resumption of all activities was followed by complete 
recovery 

Case No 4 — male, forty four years of age, was suddenly seized with a 
burning sensation beneath the lower sternum It first appeared while he was 
climbing a steep grade after which it occurred each time he exerted himself and 
disappeared with rest About one week later the discomfort came on after the 
eiening meal following slight effort During the night he awakened with the 
same sensation which persisted until morning At that time a physician was 
called who found no abnormal signs referable to the heart or the blood pressure 
and because of this stated that no heart trouble was present Five days later the 
patient consulted me He described the above history which was typical of 
recurring angina pectoris followed by coronary occlusion Physical examination 
of the heart failed to reveal any abnormal findings However, the electrocardio 
gram showed an abnormal take off of the T wave in lead one with reciprocal 
changes in lead three, thus confirming the diagnosis Following treatment he 
made an uneventful recovery and has remained well for three years 

Case No 6 — ^A male, fifty two years of age, was admitted to the University 
Hospital complaining of cough, dyspnea, and pain in the right chest of eighteen 
months’ duration The illness began with pain in the region of the right nipple 
which was associated with cough and shortness of breath The pain and cough 
increased in seierity until relief could only be obtained by sitting up in bed 
bending forward Physical examination of the heart showed no enlargement 
No murmurs were heard, the sounds being clear and distinct The blood pressure 
was systolic 100 mm , diastolic 80 mm A visible and palpable impulse was 
found at the second interspace to the right of the sternum with increased retro 
sternal dullness A diagnosis of aneurysm of the aorta was made and confirmed 
by roentgenograms of the chest At autopsy a ruptured aneurysm of the aorta 
was found (fig 1) 

Certain criteria sliould always be sought m studying murmurs 

(1) The presence, or absence, and the quality of the heart sounds, 

(2) the location of the murmur, i e the area at which it is best heard, 
e g mitral, aortic, tricuspid or pulmonary, (3) the time of the mur- 
mur m the cardiac cycle, (4) the duration of the murmur, (5) the 
quality, the pitch, and the intensity of the murmur, (6) the trans- 
mission of the murmur, (7) the effect on the murmur of posture 
respiiation and exercise 

These criteria should be carefully and routinely determined 
Each has its importance Eirst of all, it is essential to ignore the 
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murmur and deteimine the characteristics of the heart sounds that 
are present Then the murmur itself is studied The area where the 
murmur is best heard should he determined Every effort should be 
made accurately to time the murmur, it may he heaid early, late or 
throughout the cardiac cycle Accurate timing is sometimes difficult 
especially when tachycardia is present, murmurs classified as pre- 
systolic are often found to he mid-diastolic in time when the heart is 
slowed The duration of the murmur may have significance, eg 
long murmurs replacing the sounds usually indicate an organic lesion, 
although short murmurs may be equally significant The quality of 
the murmur may he rasping, rough or blowing, and should not he 
confused with the intensity The pitch of a murmur has greater sig- 
nificance than the intensity The presence or absence of transmission 
of the mnrmur should he noted, as well as the effect on the murmur 
of posture, respiration and exercise Special procedures such as the 
inhalation of amyl nitrite may give valuable information It must be 
remembered that the integrity of the heart muscle, and the rhythm 
and rate of the heart beat greatly affect the accurate timing, duration, 
intensity and transmission of the murmur 

The gravity of the lesion should not be judged by the quality and 
intensity of the murmur Failure to appreciate this has led to serious 
errors In decompensated hearts it is not unusual for faint murmurs 
to become louder as the myocardium improves, and then be detected 
by less skilled and less thorough ears for the first time In acute 
bacterial endocarditis murmurs may be absent, or so faint and varia- 
ble that their detection is difficult This variability in intefisity from 
day to day m itself may aid in the diagnosis of the endocarditis 
Another example of a grave condition in which the murmurs are 
sometimes faint is acute rheumatic endocarditis in childhood affect- 
ing either the mitral or aortic valves To ignore these murmurs be- 
cause they are faint and, therefore, to assume that they are of little 
significance is a serious mistake and may prove harmful to the pa- 
tient Experience has shown that these early manifestations are often 
mcorrectly interpreted and hence valuable time is lost in establishing 
the proper treatment As can be seen, in none of these instances was 
the intensity of the murmur an index of the severity of the under- 
lying lesion Physicians show ignorance of these facts when they 
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remark tkat faint murmurs requiring careful examination for their 
detection are without significance 

Case No 6 — A male, twenty seven years of age, was admitted to the Uni 
versity Hospital, January 18, 1032, complaining of weakness, cough and chills 
with fever The illness began six weeks before with sudden chest pain, chill and 
cough associated with an elevated temperature and rusty sputum Hia physician 
found signs of pneumonia He gradually improved until the eighth day when 
recurrent chills and wide temperature fluctuations occurred During the follow 
mg three weeks the chest was repeatedly aspirated for suspected empyema with 
negative results He was then removed to the University Hospital and came 
under my care Examination showed pallor, dyspnea, prostration, dullness, 
bronchial breathing and moist rales in the right mid lung field and moist rales 
at the left base A very faint systolic murmur was heard along the left border 
of the sternum It varied in intensity from day to day so that on some days it 
was not heard, whereas on other days it was faint but detectable My assistants 
disagreed as to the existence of a murmur Palpable spleen and leukocytosis 
were present Repeated blood cultures revealed Type 1 pneumococcus Autopsy 
showed acute bacterial endocarditis with friable vegetations on the tricuspid 
valve and on the wall of the right auricle The other valves were free from 
vegetations Numerous infarctions of both lungs were found with lobar pneu 
monia (fig 2) 

It is customary to divide heart murmurs into two mam groups, 
(1) Organic, (2) Functional While every efiort should he made 
thus to classify them, it is obviously more important to determine the 
cause of the murmui , for the condition pioducmg the functional 
murmur may he more serious than that causmg the organic murmur 
Murmurs are spoken of as systolic, presystolic, or diastolic m relation 
to the time of occurrence in the cardiac cycle, and as mitral, aortic, 
pulmonary, or tricuspid in relation to the area over which they are 
best heard 


STSTOLIO MHEMUEB 

MliraZ —A systolic murmur heard at the apex when the patient 
IS m the prone position and which disappears when the patient is in 
the upright position is commonly heard and is without significance 
In fact this type of murmur, influenced hy posture, is frequently 
heard over the entire piecordmm The mitral systolic murmur with- 
out cardiac enlargement is commonly heard in febrile states and 
should not be considered evidence of organic disease as it is usually 
without significance However, if there is a history of rheumatic 
infection it may he necessary to reserve opinion until further ohserva- 
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tions and studies have been made The appearance of other murmurs 
■would strengthen the diagnosis of an organic lesion Often it is 
impossible from one examination to deteimine ■whether or not an 
organic lesion is present Tune and repeated examinations iMth care- 
ful correlation of all symptoms may be necessary before the correct 
diagnosis can be made 

It IS of prime importance to consider the age of the patient In 
childhood and early adult life mitral systolic murmurs should imme- 
diately suggest rheumatic fever A history of tonsillitis, growing 
pains, epistaxis, chorea, unexplained rash, fever, or other ill defined 
illnesses in childhood, may strengthen the diagnosis of iheumatic 
val'vulitis It IS important to realize that the history may be entirely 
negative, and the systolic murmur be the first sign of rheumatic fever 
An increased sedimentation rate of the blood and electrocardiographic 
evidence of conduction disturbance may aid in the diagnosis of an 
organic lesion If the murmur partially or completely replaces the 
first sound, is loud and is transmitted into the axilla and the back, 
regurgitation associated ■with val’vulitis and dilatation of the ring is 
likely Enlargement of the heart ■would be further evidence of an 
organic lesion 

In young and middle aged patients mitral systolic murmurs with 
definite cardiac enlargement indicate organic lesions Careful search 
for the cause of the enlargement may disclose aortic val'vulitis, hyper- 
tension or chronic adhesive pericarditis 

An apical systolic murmur in a middle aged individual m the 
absence of cardiac enlargement but with a defimitely palpable thrill, 
an abnormally forcible first sound, a mitral mid-diastolic murmur, 
and an accentuated pulmonary second sound may be due to stenosis 
of the mitral valve Occasionally the systolic murmur of regurgita- 
tion may be the only murmur heard, and the more important mid- 
diastolic rumble of stenosis missed unless the patient is very carefully 
examined for such e'vidence The stenotic murmur sometimes is 
heard best following exercise or inhalation of amyl nitrite or with the 
patient lying on the left side 

The systolic mitral murmur heaid in elderly patients is usualh 
due to insufficiency of the mitral valve, secondary to hypertrophy and 
dilatation of the left ventricle from coronary sclerosis and chronic 
myocarditis The history may reveal symptoms of myocardial fail- 
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ure, following a previous attack of coronary occlusion, progressive 
myocardial fibrosis, or long continued bypeitension However, tbe 
murmur may be transmitted from pathological changes at the aortic 
ring 

A systolic murmur heard over the other aieas as well as at the 
mitral would indicate a loss of muscular tone suggesting anemia or 
increased velocity of the blood fiow Hyperthyroidism may explain 
the presence of a systolic murmur at the apex especially if accom- 
panied by forcible heart sounds, tachycardia, high pulse pressure, 
increased systolic tension and elevated basal metabolic rate A rare 
cause of mitral systolic murmurs is a congenital lesion A systolic 
murmur is sometimes heaid at the mitial area, which is found to dis- 
appear with cessation of respiration It is functional and without 
sigmficance, and is termed a cardio-iespiratory murmur 

Aortic — An aortic systolic murmur may be caused by a number 
of conditions aortitis , aortic aneurysm , aortic atheroma with rough- 
enmg of the cusps , aortic stenosis , and finally, it may occur in the 
absence of organic disease The murmur may have a soft or harsh 
quality The soft murmurs are usually not transmitted, whereas the 
loud harsh murmurs are well transmitted 

Agam the age of the patient is of impoitance in determining the 
significance of an aortic systolic murmur In infancy aortic systolic 
bruits suggest rheumatic fever , in middle age, aortitis due to syphilis 
or previous rheumatic infection, m advanced years, arteriosclerotic 
changes of the aorta, or the ring or the cusps of the aortic valve 
The quality, the mtensity, and the transmission of the aortic 
systolic murmur is important The murmur may be transmitted into 
the neck or down along the left border of the sternum or particularly 
well to the apex It is necessary to remember that a systolic murmur 
of aortic origin is sometimes best heard at the apex 

The possibility of aortic stenosis should always be considered 
Tears ago it was thought to be a rare lesion, but today it is diagnosed 
more frequently because an increasmg number of physicians are 
suspecting this lesion to be present until proved otherwise and are 
diagnosing more accurately Every attempt should be made either to 
eliminate or to establish the diagnosis of aortic stenosis because of the 
extreme importance of this diagnosis to the future welfare of the 
patient Before the diagnosis of aortic stenosis is definitely made 
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other confirmatory signs should he elicited, namely, a palpable thrill 
over the aortic area and the special characteristics of the aortic second 
sound The latter, when caiefully studied, is usually found dimin- 
ished in intensity or entirely absent The findmg of cardiac hyper- 
trophy strengthens the diagnosis In the early stages of aortic stenosis 
the palpable thrill in the aortic area, the cardiac hypertrophy and 
the changes in the second sound may not be present, and the systolic 
murmur may be the only sign present It then becomes important to 
differentiate it from aortitis — in order that the patient may receive 
proper treatment if aortitis is present and not be given unneeessary 
tieatment if aortic stenosis exists In these instances careful fluoro- 
scopic examination is an invaluable diagnostic aid because definite 
calcification of the aortic cusps indicating stenosis or dilatation of 
the first part of the aorta suggesting aortitis may be visualized thus 
establishing the diagnosis Sosman and Wostka^ first directed atten- 
tion to the importance of the fluoioscopic examination in the diagnosis 
of aortic stenosis An aortic systolic murmur is sometimes heard 
with aneuiysm affecting the first portion of the aorta Aortic sys 
tolic murmurs without diagnostic importance are frequently heard in 
over-actmg hearts and not infrequently heard in severe anemia 

Pwlmcmu/ry and Trtcus'pxd — The pulmonary area has been re- 
peatedly referred to as the aiea of cardiac romance Systolic mur- 
murs are very frequently heard at this area and may or may not he 
of significance They are commonly found in individuals with nor 
mal hearts In this group the murmur is usually heard %vhen the 
patient is in the prone position An abnormal relationship between 
the chest wall and the pulmonary artery is considered to be the cause 
of the murmur Unfortunately because of this murmur, pulmonary 
stenosis may be erroneously diagnosed and the patient told that he 
has organic valvular heart disease Pulmonary stenosis is a rare 
lesion, usually of congenital origin It should be diagnosed only 
when other signs, such as a palpable thrill in the second left inter- 
space, and diminution or absence of the pulmonary second sound are 
also present 

The systolic murmur at the tricuspid area is due to regurgitation 
and IS usually functional, and secondary to hypertrophy and dilata- 
tion of the right ventricle associated with mitral disease If it is due 
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to organic disease it rarely occurs -without evidence of involvement 
of the other valves 


DIASTOLIC MUEMUBS 

Mxtral — mitral diastolic murmur may be due to changes at 
the valve, either relative or organic, or it may be referred from aortic 
valve disease In the discussion of the diastolic murmur due to 
stenosis it is unfortunate that the terms presystolic and mid-diastolic 
are used These terms relate to the time of the murmur in diastole, 
and are an mdication of the degree of stenosis, ho-wever, it is not 
generally kno-wn that they are descriptions of the same murmur In 
some mstances the mcreased speed of the heart gives prommence to 
the presystolic phase of the murmur In other mstances, -when the 
heart is sufficiently slo-w or -when auricular fibrillation is present, the 
murmur is best heard m mid diastole The mid-diastolic murmur is 
the more important to hear When the heart rate is rapid, the pre- 
systolio bruit may be so close to the first sound as to appear a part of 
this sound, and it may then be confused -with the abnormal first sound 
of an over-acting heart Failure to recognize the presystolic or mid- 
diastolic murmur is often due to lack of familiarity -with some of its 
essential characteristics viz , 

(1) The peculiar rumbling, roll of a drum quality 

(2) The localization to a small area sometimes not larger than 
that covered by the beU of the stethoscope 

(3) The maximum audibility -when the patient is examined 
lying on his left side 

Presystolic mitral murmurs are usually considered evidence of 
mitral stenosis, and all the more so -when there are present the other 
signs of mitral stenosis, namely (1) palpable thrill, (2) forcible first 
sound, (3) mcreased dullness in the second and third left mterspaces, 
and (4) accentuated pulmonary second sound Again the history of 
rheumatic fever is a valuable aid An electrocardiogram sho-wing 
right axis deviation and a roentgenogram sho-wmg a prominent left 
auricle -would strengthen the diagnosis Ho-wever, presystolic mur- 
murs do not always mdicate organic mitral stenosis There are sev- 
eral exceptions, and lack of familiarity with them has been responsi- 
ble for errors m the diagnosis of mitral stenosis One of the more 
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common mistakes is to interpret the abnormal first sound in over- 
actmg hearts as a presystolic muimur This was frequently done 
during the World War Other conditions in which presystohc and 
diastolic murmurs have been heaid with no evidence of mitral stenosis 
found at postmortem are aortic regurgitation with an Austin Flint 
murmur, “ chronic adhesive pericarditis/ acute rheumatic myocarditis 
in children,'* chronic pulmonary disease with cardiac hypertiophy,® 
hypertensive heart disease with massive left ventricular hypertrophy,® 
congenital lesions,'^ and tumors of the left auricle ® 

A mitral diastolic murmur other than the Austin Flmt murmur 
may be found with aortic reguigitation It has a soft blowing qualitj 
and may foi-m a pait of, or entirely replace the second sound Atten- 
tion to these characteiistics will enable the observer to diffeientiate it 
fiom the presystohc Flint munnur or fiom the other murmurs indi- 
cating or simulating mitral stenosis 

Aoitic — The aortic diastolic munnur is due to legurgitation 
thiough the aortic valve from either relative or organic lesions Kela- 
tive aoitic regurgitation may lesiUt from dilatation of the aorta, with 
aortitis or hypertension, from massive cardiac dilatation, or from 
severe anemia Aortic regurgitation may be due to (1) congenital 
defect, (2) acute bacterial endocarditis, (3) rheumatic vahnilitis, 
(4) syphilitic valvulitis, (6) sudden rupture of the cusp from trauma 
or infection The murmur has a soft blowmg quality, and its dura- 
tion and effect upon the second aortic sound may indicate the extent 
of the lesion A muimur of short duration with a veil preserved 
second sound would indicate a slight lesion, whereas a murmur of 
longer duiation partially or completely replacing the second sound 
would indicate more extensive damage The bruit may be elicited 
over the aoitic area, along the left border of the sternum, at the 
ensiform cartilage, or at the apex, but is usually best heard at tlie 
third left interspace When the aortic lesion causing the regurgita- 
tion IS not complicated by stenosis, vaiious vascular phenomena re- 
sulting from high pulse pressuie are present These include capillary 
pulsation, Corrigan pulse, pistol shot sounds, and Duroziez’s sign 
Wlien it becomes necessary to differentiate an aortic diastolic from a 
pulmonary diastolic murmur the presence of these vascular phenom- 
ena IS of considerable assistance and favors the diagnosis of aortic 
regurgitation, whereas evidence of mitral stenosis w'lth an electro- 
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cardiograiH having definite right axis deviation and a roentgenogram 
showing an enlarged left auiicle would suggest the diagnosis of pul- 
monary regurgitation In the latter instance, the pulmonary diastolic 
murmur is due to relative pulmonary regurgitation, first described by 
Graham Steel Organic pulmonary regurgitation is a rare condition 
usually associated with pulmonaiy stenosis Tricuspid stenosis is 
uncommon and rarely diagnosed ante mortem 

CONTINUOUS MUBMUES 

Certam contmuous murmurs havmg a humming quality are 
found m congenital lesions These murmurs occupy both cycles of 
the heart, and need not cause confusion, if careful examination is 
made The two most frequent congenital lesions having such mur- 
murs are (1) patent ductus arteriosis and (2) patent interventricular 
septum The murmur in patent ductus arteriosis is found m the 
second space to the left of the pulmonary area, whereas that due to 
patent mterventricular septum is best heard in the middle and to the 
left of the sternum 


FBICTION BUBS 

Adventitious sounds, called friction rubs, which are not exactly 
related to the cardiac cycle are found in pericarditis These sounds 
are more superficial, seemingly closer to the ear than endocardial 
sounds, are increased by pressure of the stethoscope, and are influ- 
enced by changing the patient’s position They may be heard only at 
the base and are apt to be confused with endocardial murmurs Care- 
ful attention to the characteristics of the sounds, and lack of other 
evidence of endocardial disease will enable one to differentiate them 

AETEEIAL AND VENOUS MUBMUES 

Murmurs having a distinctive humming quality are frequently 
heard over the large blood vessels in normal mdmduals These mur- 
murs deserve mention because they are sometimes assumed to be of 
cardiac origin There is usually no difficulty in identifying them, 
since they are found in places outside the cardiac area Organic, 
arterial and venous lesions producing such murmurs are rare, when 
they do occur they are usually either congenital or due to trauma or 
infection, e g arteriovenous aneuiysm 
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CONCLUSIONS 

Heart murmuis may be present -without organic cardiac disease 
Seiious heart disease may he present without detectable murmurs 
Taint murmurs must not be considered to be without significance 
The intensity of the murmur is not an index of the gravity of the 
imderlyrng condition The cause of a murmur is far more important 
than whethei it is classified as organic oi functional Auscultation 
should not be used alone to make a diagnosis, especially not to make 
a diagnosis of cardiac disease The histoiy, physical examination 
and laboratory evidence must be considered in evaluating eveiy mur- 
mur Do not tell the patient he has no cardiac disease because no 
murmur is found , likewise do not tell every patient who has a mur- 
mur that he has cardiac disease The efficiency of the heart muscle 
IS often more important than the murmui in the diagnosis of cardiac 
disease 
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The rapid progress wMcli has been made during the past few 
years with reference to the diagnosis and management of the periph- 
eral vascular distuihances has resulted mainly from the phenomenal 
growth of accurate clinical and experimental observations rather than 
from any one new or dramatic discovery It is certainly true^ how- 
ever, that during these years many new discoveries have been made, 
but most of them have pioved of little immediate value to the physi- 
cian who must treat these disturbances in his everyday practice All 
of these discoveries when taken together, however, comprise an im- 
pressive contribution to our knowledge of the way in which arterial 
disturbances manifest themselves and how the serious consequences of 
arterial insufficiency in human extremities can be prevented 

This renewed interest in the practical aspect of these disorders has 
likewise yielded information which gives all of us a much clearer con- 
ception of the mode of onset of changes in the peripheral distribution 
of arterial blood and the way in which such disturbances produce their 
symptoms Simple tests for vascular function and capacity in man 
have been devised in order that early changes m arterial blood flow 
in the extremities can be recognized and their seriousness properly 
evaluated before some irreparable damage, to the tissue of the distal 
part of that extremity, has taken place Thus a better understanding 
of the pathologic-physiology of the circulation under such condition 
has eventually led to the development of simpler methods of treatment 
with reemphasis upon the older methods of general care which have 
always played an important pait in preventing some of the more 
serious complications of arterial insufficiency in the extremities 

In spite of all of this woik a large proportion of patients with 
peripheral vascular disturbances are seen by their physicians or their 
ailment properly diagnosed only after some serious complication such 
as infection or gang rene has actually made its appearance We must 

* From the Vascular Disease Clinics of the Ginciimati General Hospital and 
the Christian E Holmes Hospital of the University of Cincinnati May 20 , 1937 
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all make a determined effort to recognize these disorders in tlieir early 
stages and to institute proper treatment before the process extends to 
the stage where amputation of the affected part is all that remains to 
be done In order to do this we must have a clear idea of the type of 
pathologic or pathologico-physiologic processes in the arteries which 
might give rise to the signs and symptoms which are undisputahlc evi- 
dence of arterial insufficiency to the tissues of an extremity 

There are many ways of segregating, into groups, the various pe 
ripheral vascular disturbances but we have found that a classification 
based upon the nature of the particular disturbance is, in the long 
run, the most useful for ordinary clinical purposes We prefer, there- 
fore, to use the following classification 

I Peripheral Vascular Disturbances 

A Vasomotor or functional disturbances 
a Vasoconstrictor disturbances 

1 Raynaud’s Syndrome 

2 Acrocyanosis (Acroasphyxia chronica, Acroparaesthcsia , Sclero 
dactyly) 

b Vasodilatory Disturbances 

1 Erythromelalgia 

2 Acute Painful Osteoporosis (?) 

B Organic Diseases of the Arteries 

a Traumatic ( Cliemical and Thermal ) 

1 Embolism and Simple Thrombosis 

2 Arteriovenous Aneurysm 

3 Phenol and all caustics 

4 Frost bite ^ 

b Inflammatory (Toxic) 

1 Thrombo angiitis obliterans 

2 Specific Arteritis (Syphilis Periarteritis nodosa) 

3 Non specific Arteritis (Exanthemata, Typhus, Typhoid, Pneumonia) 

4 Nonspecific Arteritis (Chronic toxemia. Ergotism) 

6 Endarteritis obliterans (Cause undetermined) 

c Degenerative changes 

1 Arteriosclerosis (Senile, Diabetic) 

2 Monckeberg’s Medial Sclerosis 

Clinical experience has shown that there are many major factors 
which mfliience the circulation of arterial blood in the distal parts of 
an extremity, yet, in final analysis, the basic disturbance in the physi- 
ology of the peripheral arterial circulation is relatively the same for 
many of these factors These factors which are responsible for altera- 
tion of the peripheral distribution of arterial blood can easily be 
summarized m the following manner 
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A. Physical state of the intravascular fluid, 

1 Quantity 

2 Pressure 

3 Viscosity 

B Physical state of the peripheral arteries, 

1 Abnormal spasm 

2 Kigidity 

3 Compression 

4 Obliteration 

C Physical factors in the environment, 

1 Atmospheric pressure 

2 Temperature 

3 Radiation (light) 

In clinical practice, therefore, we have come to consider that all 
deficiencies of the peripheral arterial circulation result from a com- 

Fio. 1 



Changes m the osciUometnc and calonmclnc readings which chraactenze the four mam types 
of artenal disturbances responsible for deficiencies of the peripheral distribution of arterial 
blood Any combination of these types may be seen m clmical practice 


bmation of two or more of the four major disturbances which alter 
the physiology of the peripheral arteries, namely, major arterial 
spasm, major arterial ohliteiation, arteriolar spasm or arteriolar ob- 
literation An accurate differentiation between these types can be 
made under controlled conditions of temperature and humidity by 
osciUometnc and calorimetric studies made before and after complete 
vasomotor relaxation (fig 1) 
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For the proper clinical evaluation of the pioblem by the practi- 
tioner, however, such elaborate tests are not absolutely necessary since 
it IS possible to obtain all of the essential data by careful physical ex- 
amination with ordinary equipment Emphasis will be placed upon 
the simpler means of determining the relative proportion of both 
spasm and obliteiation which are lesponsible for the vascular insuffi 
ciency during the discussion of each of the clinical cases presented in 
this clinic In order to brmg out more clearly the important points in 
the diagnosis and treatment of some of the common forms of periph 
eial vascular disturbances we should like to present a few typical 
cases for your consideration 

eatnaud’s syndrome 

De Alois Moore This patient, a white girl, age fourteen years, 
was first admitted to the Children’s Hospital on Maich 5, 1934, with 
the followmg history and complaints For several years prior to her 
first admission to the hospital the patient noticed that her arms and 
legs became mottled in appearance when she became fatigued The 
feet and hands appeared pale and were subjectively cold and numb 
During the winter months of 1933-1934 these color changes appeared 
more frequently and were more pronounced until the arms and legs 
became slate-blue in color during each attack The legs and arms 
were always involved simultaneously Excitement, fatigue and cold 
seemed to bring on these color changes in the extremities Complete 
laboratory and clinical studies at that time failed to reveal any cause 
for these vascular manifestations She was discharged to her home 
for further observation On July 26, 1935, she was again admitted 
to the hospital because her symptoms had steadily grown worse and 
she had developed impetigo on both lower legs At this time complete 
vascular studies were done and the circulatory insufficiency was shown 
to be due to high grade spasm of the peripheral arteries without any 
evidence of organic changes in these arteries The blood pressure was 
systolic 115, diastolic 65 at the time of this examination and the 
urinalysis, blood smear, total and differential blood cell counts, and 
blood chemistry were normal and the Wassermann reaction was nega- 
tive The basal metabolic rate was mcreased 15 per cent 

De Louis G Heremann We are dealing here with a girl who is 
just entermg adolescence and presents a problem which is of great 
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concern to lierself , lier parents and lier pliysician It is not nnusnal 
to see mild vasomotoi distnibances in girls at or near puberty espe- 
cially if that girl IS of the tall, thin, awkward type which we fre- 
quently refer to as the hyperpituitary type The vasomotor changes 
m this latter group of young girls are transient and rarely cause more 
clinical signs than cold, clammy hands with a faint reddish-blue cast 
to the skm when the extremities are not well protected from cold 
Usually, careful attention to keeping the hands warm at all times will 
prevent any further complications and within a year or so the signs of 
vasomotor instability gradually disappear When these signs and 
symptoms persist we have found that the administration of theelin 
(2000 units in oil) intramuscularly at intervals of seven days for 
twenty-four mjections, will usually cause the vasomotor disturbances 
to disappear and the patient to become free from her former symp- 
toms This type of therapy was carried out for this patient but only 
temporary relief from the symptoms resulted The impetigo con- 
tagiosa was treated successfully by the use of local applications of a 
5 per cent aqueous solution of Gentian Violet I would like to have 
Dr Moore tell us how he arrived at the diagnosis of high grade periph- 
eral artenospasm without organic disease of the arteries 

De. Mooee After the patient had had all her extremities ex- 
posed, for one honr, in a constant temperature room where the 
environmental temperature was 20 °C (68°F) and the relative 
humidity was approximately 50 per cent , accurate determinations 
of the surface temperature of the toes and fingers were made and 
osciUometric curves plotted to determine the elasticity of the major 
arteries in all the extremities The surface temperature of the fingers 
and toes m these control studies showed an average temperature of 
23° 0 which signifies a marked deficiency in the arteriolar circula- 
tion in the distal parts of all of the extremities The osciUometric 
curves showed moderate restriction of the elasticity of the major 
arteries of all four extremities The patient was then wrapped in 
blankets, according to the method of CoUer and Maddock, to cause 
vasomotor relaxation After one hour the temperature of the fingers 
and toes had risen 11° 0 and the osciUometric curves showed normal 
elasticity of the major arteries This is undeniable evidence of 
marked instability of tbe vasomotor system and proof that tbe arterial 
insufficiency in this patient was the result of high grade arterial 
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For the proper clinical evaluation of the problem by tbe practi- 
tioner, however, such elaborate tests are not absolutely necessary since 
it IS possible to obtain all of tbe essential data by careful physical ex- 
amination with ordinary equipment Emphasis will be placed upon 
tbe simpler means of deteimining tbe lelative proportion of both 
spasm and obliteration which are lesponsible for tbe vascular insuffi- 
ciency dnrmg tbe discussion of each of tbe clinical cases presented in 
this clinic In older to brmg out more clearly tbe important points in 
tbe diagnosis and treatment of some of tbe common forms of peiipb- 
eral vascular distuibances we should like to present a few typical 
cases for your consideration 

EATNAUn’s STNDKOME 

De Alois Mooee This patient, a white girl, age fourteen years, 
was fiist admitted to tbe Children’s Hospital on Maicb 5, 1934, with 
tbe following history and complaints Eor seveial years prior to her 
fiist admission to tbe hospital tbe patient noticed that her arms and 
legs became mottled in appearance when she became fatigued Tbe 
feet and bands appeared pale and weie subjectively cold and numb 
Duiing tbe winter months of 1933-1934 these color changes appeared 
more frequently and were moie pronounced until tbe arms and legs 
became slate-blue in color during each attack Tbe legs and arms 
were always involved simultaneously Excitement, fatigue and cold 
seemed to bring on these color changes in tbe extremities Complete 
laboratory and clinical studies at that time failed to reveal any cause 
for these vascular manifestations She was discharged to her home 
for further observation On July 26, 1935, she was agam admitted 
to tbe hospital because her symptoms bad steadily grown worse and 
she bad developed impetigo on both lower legs At this time complete 
vascular studies were done and tbe circulatory insufficiency was shown 
to be due to high grade spasm of tbe peripheral arteries without any 
evidence of organic changes in these arteries Tbe blood pressure was 
systolic 115, diastolic 65 at tbe time of this exammation and the 
urinalysis, blood smear, total and differential blood cell counts, and 
blood chemistry were normal and tbe Wassermann reaction was nega- 
tive Tbe basal metabolic rate was mcreased 15 per cent 

He. Louis Gr Heeemaiik We are dealmg here with a girl who is 
just entering adolescence and presents a problem which is of great 
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concern to lierself, lier parents and her physician It is not unusual 
to see mild vasomotoi distuihances in girls at or neai puberty espe- 
cially if that girl IS of the tall, thin, awkward type which we fre- 
quently refer to as the hyperpituitary type The vasomotor changes 
m this latter group of young girls are transient and rarely cause more 
clinical signs than cold, clammy hands with a faint reddish-blue cast 
to the skin when the extremities are not well protected from cold 
Usually, careful attention to keeping the hands waim at all times will 
prevent any further complications and within a year or so the signs of 
vasomotor instability gradually disappear When these signs and 
symptoms peisist we have found that the administration of theelin 
(2000 units in oil) intramuscularly at intervals of seven days for 
twenty-four mjections, will usually cause the vasomotor disturbances 
to disappear and the patient to become free from her former symp- 
toms This type of therapy was earned out for this patient but only 
temporary relief from the symptoms resulted The impetigo con- 
tagiosa was treated successfully by the use of local applications of a 
5 per cent aqueous solution of Gentian Yiolet I would like to have 
Dr Moore tell us how he arrived at the diagnosis of high grade periph- 
eral arteriospasm without organic disease of the arteries 

Db Moobe After the patient had had all her extremities ex- 
posed, for one hour, m a constant temperature room where the 
environmental temperature was 20° 0 (68° F ) and the relative 
humidity was approximately 50 per cent, accurate determinations 
of the surface temperature of the toes and fingers were made and 
oscillometric curves plotted to determine the elasticity of the major 
arteries in all the extremities The surface temperature of the fingers 
and toes in these control studies showed an average temperature of 
23° 0 which signifies a marked deficiency m the arteriolar circula- 
tion in the distal parts of all of the extiemities The oscillometric 
curves showed moderate restriction of the elasticity of the major 
arteries of all four extremities The patient was then "wrapped in 
blankets, according to the method of Ooller and Maddock, to cause 
vasomotor relaxation After one hour the temperature of the fingers 
and toes had risen 11° 0 and the oscillometric curves showed normal 
elasticity of the major arteries This is undeniable evidence of 
marked instability of the vasomotor system and proof that the arterial 
insufficiency in this patient was the result of high grade arterial 
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spasm and not the result of some organic disease of the peripheral 
arteries 

De Heremann I certainly agree with the deductions which Dr 
Moore has made fiom his complete vascular studies of this patient hut 
I fear that such elaborate equipment is out of the question for you who 
are engaged in the practice of medicine For controlled scientific stud> 
such elaborate tests are actually necessary but there are many other 
ways of obtainmg sufficient data to permit you to arrive at the same 
conclusion Dr Eudolph Matas has for many years advocated the use 
of the ordinary sphygmomanometer to determine the height of the os- 
cillations of major arteries Many different methods of bringing about 
vasomotor relaxation have been described and it is largely the ques- 
tion of convenience of use that helps us decide which one is to be 
employed We have found that the method described by Gibbon and 
Landis, which consists of immersing the hands and forearms in water 
at approximately 42° C is most satisfactory for practical studies 
The feet which are to he tested for the vasospasm, are first exposed 
to the cool atmosphere of an examining room for about fifteen min- 
utes, and the degiee of coldness of the skin of the toes noted by measur- 
mg the temperature with an oidinary thermometer or by estimating 
the temperature by feeling the toes with the back of the hand, then the 
hands are placed in the hot water for an equal length of time If the 
diminution of the skin temperature was due to spasm of the arterioles, 
the reflex vasodilatation will cause the toes to become warm and pink 
within about ten minutes If, on the other hand, there is organic 
disease of the peripheral arteries there wiU be either no appreciable 
rise in the temperature of the toes or the moderate rise which does 
finally take place will be delayed for fifteen or more minutes 

Now that we have arrived at the proper explanation for this 
patient’s complaint let us hear from Dr Moore what the subsequent 
course of her illness has been and what further therapeutic measures 
should be considered 

De Mooee On February 27, 1937, this girl was admitted to the 
hospital for the fifth time with the story that all of the endocnne 
therapy had given only temporary relief and that during the past 
winter her symptoms were very severe, the attacks of discoloration 
came on more frequently and the skin of her hands and feet was cold 
and clammy most of the time She has been having considerable 
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trouble ivitb infection about tbe toe nails and on several occasions in- 
cision and drainage of paronychia bad to be performed Tbe coldness 
of tbe feet bas recently made ber feet acbe so much that sbe bad to 
stay borne from scbool TVe are of tbe opinion tbat tbis patient s 
present disability is sufficient to 3 ustify operative intervention 

De. Heeemann Now tbat sufficient time bas elapsed since tbe 
onset of this patient’s complaint to assure us tbat there is no chance 
for spontaneous improvement to take place and since intensive therapy 
v?itb tbe various endocrine products bas failed to give lasting relief, 
the consideration of tbe surgical means of relieving these symptoms 
should be in order I can not emphasize too strongly that we are deal- 
ing with a young girl and tbe risks of any major suigical procedure 
must be carefully weighed before we make such an important decision 
With this decision already made by tbe patient and ber parents tbe 
question arises, what then are tbe surgical procedures which offer last- 
ing relief from this atypical variety of Raynaud’s syndrome ? Cer- 
tainly experience bas demonstiated tbat either the lumbar sympathetic 
ganglionectomy or ramisection will bring about permanent paralysis 
of the vasomotor neives to tbe vessels of the lower extremities These 
operations can be done either by tbe retroperitoneal approach from tbe 
flanks or both sides can be done at tbe same time by the transperitoneal 
approach from a mid-rectus incision on the left side For permanent 
vasomotor paralysis to a lower extremity, it is necessary to interrupt 
all of tbe pathways connected with the second, third and fourth lum- 
bar sympathetic ganglia This operation is one of considerable mag- 
nitude and should only be done by one experienced m this type of 
neurosurgery 

Db. Mooee This operation of bilateral lumbar sympathetic 
ganglionectomy by the transperitoneal route was performed on Feb- 
ruary 13, 193Y, by Dr Herrmann and we are now presenting the 
patient to you to demonstrate tbat ber feet are very warm and dry 
and tbe color of the extremities remams a normal pink at all times 
The pam m the feet has disappeared and tbe inflammation in tbe nail 
bed of the left great toe has subsided The coldness and slight discol- 
oration of the hands is still present but with the onset of warm weather 
these symptoms shoidd disappear at least for this season 

De Heebmanx We must bear in mind tbat tbe high grade vaso- 
spasm in tbe upper extremities bas been unaffected by tbe operation 
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■which has been performed on this patient and when cold weather re- 
turns there is no doubt in our minds that the complaints referable to 
the hands and arms will return The patient will be restudied this 
■winter and if the findings and complaints are sufficient to ]ustify 
further surgical intervention the upper extremities will be sympathec- 
tomized according to the method of Smithwick and Wliite I shall 
describe this operation in detail durmg my discussion of the next case 

ESSENTIAL HYPEEHIDROSIS WITH RATKATTd’s SVNDROME 

Dr. Josiah Smith This patient, a white boy, age thirteen years, 
was brought into the Children’s Hospital as a fiood refugee on Ifarch 
10, 1937, because a social woiker noticed that the boy would sweat 
profusely when he became excited The mother of the child offered 
the information that this abnormal s^Weating of the head and arms 
had been present almost since birth His mother also added that he 
had always been a nervous child and not veiy well developed for his 
age The physical examination was entirely normal, except for the 
profuse sweating of the head, both sides of the face and neck, the 
upper part of the thorax do^wn to the third costal interspace and both 
arms and hands The hands were cold and moist and considerable 
desquamation of the skin resulted from the constant increased mois- 
ture There was definite mottlmg of a greyish-blue color over the 
neck, especially when the beads of perspiration made their appearance 
on the face, neck and hands The skin of the face and neck also 
showed some evidence of desquamation When the boy was in the 
restmg phase the skin over the affected areas was sometimes very pale 
and at other times it presented a purplish-red hue, this latter phase 
was usually followed by the blotchy cyanosis All laboratory studies 
were normal The blood Wassermann reaction was negative Roent- 
genograms of the chest and lower cervical region showed a short cervi- 
cal rib on the right side and a slightly elongated seventh cervical 
transverse process on the left side Complete studies of the arterial 
system of both the upper and lower extremities before and after 
vasomotor relaxation were made and e^vidence of marked arterial and 
arteriolar spasm was found, but no signs of any organic disease of the 
peripheral arteries or mechanical interference with the flow of blood 
to either of the upper extremities 

Dr Herrmann The unusual story certainly points to some cen- 
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tral (diencephalic) disorder rather than any derangement with the 
sympathetic nerves m the periphery. The sympathetic nerves con- 
trol the activities of the sweat glands, consequently, abnormal stimu- 
lation of tile central (diencephalic) sympathetic centers would give 
rise to profuse sweating together with other manifestations of over- 
activity of the sympathetic centers, such as, high grade vasospasm 
associated with various color changes of the skin from extreme pallor 
to blotchy cyanosis, over such a well defined area This boy’s problem 
must be considered unusual since essential hyperhidrosis is usually 
seen m nervous young women, but even then it is rare to find the 
disturbance so sharply limited to one part of the body I am anxious 
to present this case to you because it carries with it many points of 
practical value 

The localized or simple forms of hyperhidrosis which are fre- 
quently met with m geneial practice aie undoubtedly very mild forms 
of this same syndrome but usually relief can be obtained by the use of 
some astringent washes of aluminum sulphate solution or the use of 
various dustmg powders containing alum The desquamation of 
the skin between the toes in patients with hyperhidrosis must be care- 
fully differentiated from the tjqie of change in the superficial layers 
of the skm due to epidermophyton infection If microscopic examina- 
tion of the scrapings discloses the presence of this fungus every effort 
to eradicate the disease should be made since secondary infection of 
the pooily nourished tissues of the foot may begin fiom such a break 
m the epithelium between the toes We have foimd that the follow- 
ing fungicide is very efficient in eradicating epidermophyton infec- 
tion from between the toes of patients with any of the various periph- 
eral vascular disturbances 


Epidebmophtton Compound 


Taimic acid 
Salicylic acid 
Menthol 
Camphor 
Phenol, hquid 
Tmcture lodme 
Alcohol, ethyl 


10 00 Gm 
5 00 " 

1 00 ” 

1 00 ” 
2 00 cc 
50 00 ” 
q 8 ad 100 00 ” 


Sig Apply locally to the lesions at bedtime on three consecutive nights without 
^ Then wash the feet thoroughly with face Boap 

d warm water Repeat the procedure if any signs of the infection persist 
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The Simple or localized iypes of hyperhidrosis have been success- 
fully treated by radiation with roentgen rays but such therapy should 
only be attempted by an experienced roentgenotherapist and must bo 
done with caution in patients with peripheral vascular diseases 

The fact that the hyperhidrosis in this patient is so marked that 
his bedclothes become soaked during the night and also that there is 
associated with the disturbance of sweating such marked vasomotor 
changes, as Dr Smith has described to us, makes me feel that con- 
servative theiapy will be of little value in this particular case 

De Smith What Dr Herrmaxm has said is true for we have 
been giving this patient theelin intramuscularly without any appre- 
ciable improvement The other vasodilating drugs of the theophyllm 
group have likewise failed to give any permanent improvement The 
extent of the hyperhidrosis makes the local application of astringents 
extremely difficult and likewise makes the radiation by roentgen rays 
difficult, as well as, dangerous With these facts in mind we were of 
the opinion that surgical intervention was indicated, consequently, on 
April 19, 1937, Dr Herrmann performed a complete sympathectomy 
of the right upper extremity and right side of the face and upper part 
of the chest and at a second-stage operation done on April 27, 1937, 
I performed the same operation on the left side We are presenting 
the patient here today to show that he has been completely relieved of 
all of his former symptoms His face, neck and hands are dry and 
warm and of the normal pink color The patient has had no discom- 
fort or untoward effects from the two operations He has returned 
to school and now leads the life of a normal boy of his age 

De Heeemaxn I do not think we should take up the next case 
without a few more words concernmg the operation which was so 
successful in relieving the patient of a very serious and troublesome 
disturbance The old operation of cervicothoracic ganglionectomy 
or ramisection m which the stellate ganglion (fused inferior cervical 
sympathetic ganglion with the first thoracic sympathetic ganglion) 
was removed was not successful in permanently relievmg the indi- 
viduals with Kaynaud’s syndrome of their symptoms Most of the 
patients who were subjected to the resection of the stellate ganglion 
together with the second and perhaps the third thoracic sympathetic 
ganglion, returned after a year or eighteen months with many of their 
former symptoms The operation of lumbar sympathetic ganglioncc- 
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tomy for tlie relief of tlie same syndrome in tlie lower extremities was 
never followed by sncb recurrences, consequently, White, Smithwick, 
Telford and others set out to determine the explanation for the differ- 
ence in the results between these two operations It was brought out 
by White that the operation of lumbar gangliouectomy mtcriiipted 
largely preganglionic fibers to the lower extremities, while the old 
operation of cervical sympathectomy interiupted largely postgangli- 
onic fibers to the upper extremities As a result of much experi- 
mental and practical work Smithwuck and White found that simple 
but complete lamisection of the second and third thoracic sympathetic 
ganglia with section of the sympathetic chain between the second and 
third thoracic sympathetic ganglia and finally resection of the proxi- 
mal one inch of the second intercostal nen e including the 3 unction 
of the anterior and posterior loots, would interrupt the mn 3 ority of 
the preganglionic fibers to the upper extremity and leave the post- 
ganglionic fibers intact This operation is performed from behind 
and the proximal portion of the second rib together with the transverse 
process of the vertebra must be removed in order to expose the sjTnpa- 
thetic chain and the ganglia This operation does not produce the 
ob 3 ectionable Petit-Horner’s symdrome which always followed in the 
wake of the old type of ceiMcothoiacic sympathectomy 

POSTTBAUMATIC PAINFUL OSTEOPOROSIS 

Dr. Herrmanx I fear that many of you will feel that the patient 
whom we are about to present to you should not be included in this 
discussion of peripheral vascular diseases, nevertheless we shall try 
to prove to you that the i asomotor and trophic changes which charac- 
terize this chnical entity are typical enough to permit us to classify 
it as one of the functional or vasomotor types of peripheral vascular 
disease In addition we are most anxious to bring to your attention 
this important syndrome in order to impress upon your minds the 
seriousness of the sequelae which so frequently follow in its wake I 
shall ask Dr Fan to present a summary of the important points in 
this patient’s clmical history together with what he found by physical 
exammation 

Dr H S Fax This patient, a white woman, age sixty-two years, 
was admitted to the hospital on May 14:, 193Y, because of marked dis- 
ability of the left hand, constant pain in the hand and wrist associated 
with marked redness, swellmg and mcreased temperature of the 
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fingers and band She states that about eight -weeks before admission 
to the hospital she slipped and fell on her outstretched hand She 
came to the accident -ward immediately and roentgenograms of her 
■wrist sho-wed a typical Colles’ fracture The fracture -was reduced 
under local anesthesia -without difficulty and -without causing the pa- 
tient much pain Satisfactory reduction -was accomplished and the 
forearm, -wrist and hand -were immobilized in a cast of plaster-of- 
Paris The patient had no further complaints until about five -weeks 
after the cast had been applied -when she began to have pain and 
swelling of the affected hand The cast had to be removed because of 
the increasing amount of pain and s-welling of the soft parts of the 
■wrist and hand At the time the cast -was removed, the hand was 
found to be very hot, the soft tissues were greatly swollen, and the 
]omts of the hand and wrist were stiff She describes a peculiar ach- 
ing in the hand which has been constant, dull m character, and of 
sufficient intensity to keep her from getting the proper amount of rest 
In the Fracture Clinic she was advised to take some physiotherapy in 
the form of baking and light massage, but this only aggravated her 
pain She was unable to control the pain by ordinary medicinal 
measures She has had no systemic symptoms, her appetite has been 
good and on physical examination she was found to be in good general 
health with her pulse rate, temperature and respiratory rate withm 
normal limits Her blood pressure was slightly elevated The labo- 
ratory studies were all normal and the blood Wassermann reaction 
was negative She was ref ei red to the Vascular Disease Clinic where 
studies of the arterial circulation of the upper extremities showed an 
increased blood supply to the left hand resulting in an increase in 
the surface temperature of appioximately 3° C even when the patient 
was placed in the constant temperature room at 20° C Boentgeno- 
grams of the hand showed extensive patchy decalcification of the 
carpal and metacarpal bones of the left hand, as well as, similar 
changes in the distal end of the radius and ulna (fig 2) The line of 
fracture is still visible, but the fragments are m good position and 
apparently firmly united 

Three days ago a peri-brachial sympathectomy was performed 
The swellmg of the hand is hardly noticeable now and, as you see, she 
can flex her fingers almost ninety degrees The visceral pam has been 
relieved 



RoentgonoCT'im showing tlic cKtcnsne pntcbj dccnlcificition of 
the bones of the left hand and wrist eight weth*; after Colics 
fracture The^e change^ arc characteristic of post traumatic pain- 
ful osteoporosis Note the bone fragments arc in good position 
and healing has taken place 




OLINIO ON PEEIBHEEAI. VASOtJLAE DISEASES 


183 


De Heeemann We have 3ust heard an interesting account of 
increasing disability coming on several weeks after the oiiginal in]uiy 
and after the fractured bones had been properly reduced and im- 
mobilized m the accepted manner This story is not an uncommon 
one and it should immediately bring to your minds the possibility that 
the new disability might be due to some process which has been 
supei imposed upon the original in3ury and which has developed as 
the result of trauma to the periarticular tissues 

It IS well known that bones of extremities which have been kept 
at rest for any considerable length of time lose much of their natural 
mineral salts, and, consequently, become more permeable to the roent- 
gen rays This type of bone atrophy is of comparatively little im- 
portance since, upon resumption of function of the extremity, the 
bones rapidly regam their normal density and strength, while during 
the period of atrophy the patient does not complain of any symptoms 
which might be referable to the absorption of the mmeral salts from 
the bones 

Hot mfrequently, however, we find that within three to six weeks 
after some trivial or seiious in3ury to a polyarticular 3omt, some pa- 
tients return to their physicians because of local swelling, redness, 
constant achmg pam and marked stiffness of the previously trau- 
matized 3omt The importance of this posttraumatic pamful osteo- 
porosis as a cause for the prolonged disability is not widely recognized 
and many innocent persons with this clinical syndrome are accused of 
malingering or of bemg grossly uncooperative A small number of 
surgeons have proved their unfamiliarity with this disease entity by 
recommendmg too heroic measures, especially amputation of the ex- 
tremity, for its cure 

At the present there are two mam hypotheses concerning the 
etiology of posttraumatic osteoporosis The first is that the disease 
18 the direct result of the trauma and that the changes m the bone are 
brought about by reflex action upon the trophicity or the vascularity of 
the bone The second theory is that osteoporosis comes on mdirectly 
and that it is due to mactivity or loss of functional stimulation 

Sudeck showed that the atrophy of inactivity was able to reach a 
TOry pronounced degree m amputation stumps, but both Sudeck and 
Kienbock felt that true osteoporosis comes on much more rapidly 
than could be explamed on the basis of mactivity alone 
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True osteoporosis is always characterized by 

(a) loss of motor function of the extremity 

(b) chai acteristic changes in the roentgenograms 

(c) the eonstant coexistence of vasomotor and trophic dis- 
turbances 

(d) true visceial pain 

The disturbances of the function are always moie extensive than 
could be explained on the basis of the trauma alone, and the severe 
acute pain is greatly out of proportion to the local signs of in]ury to 
the tissues If we disregard the local effect of the trauma we must 
still be impressed by the extensive loss of motor function, the severe 
constant pain and the obvious vasomotor disturbances Another al- 
most pathognomonic symptom is that the pain is not relieved by im 
mobilization, while pain associated with simple tiauma, fracture of 
one or more of the bones, oi even tuberculous osteo-arthritis is defi 
nitely relieved by pioper immobilization 

A veiy common clinical form of true osteoporosis is frequently 
seen after fractuies of the bones of the wrist or ankle which have been 
properly reduced After the removal of the bandage or cast at the 
end of two to four weeks, the extremity is found to be swollen and 
discolored Slight active or passive motion of the ]omt causes the 
patient gueat pain Mechanotherapy, baking and massage make the 
pain more severe and the loss of function of the extremity continues 
to become worse Diathermy gives little or no permanent relief from 
the pain and in our experience even intensive diathermy does not alter 
the course of the disturbance Such a clinical history is typical of 
tiue osteoporosis 

From the clinical point of view, the extension of the functional 
disturbance beyond the area of traumatization and accompanied by 
constant pain which can not be relieved by immobilization or physio- 
therapy IS indicative of tiue posttraumatic osteoporosis In the early 
stages of the disease the patients complain of “rest pain” of a severe 
degree, as well as, the inability to bear weight on the affected 
extremity 

The association of true osteoporosis with cyanosis, subjective and 
objective sensations of heat, edema and trophic disturbances such ns 
ulcerations, hyperkeratosis, atrophy of the skin and hypertrichosis, and 
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Photognph of the hands of the Fame p'itient ^\liocc roentgenogram is 
•shown m figure 2 Note the swelling of the entire linncJ nnd the glosM <.kin 
of the dor'siim of the Innd and fingers This pntient wus unoblc to Ilex the 
fingers or wrist 
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constant pain liave been repeatedly pointed out Most of tbe patients 
show maiked musculai atrophy, congestion of the skin of the affected 
extremity which is accentuated when the limb is placed in the pendant 
position, maiked edema and a thinning of tbe skin with a disappear- 
ance of all of the surface maikings giving it a ‘‘glossy” appeal ance 
(fig 3) When the osteoporosis is limited to the bones of the hands 
or feet most of the patients have shown a definite hyperthennia of 
the skin of the distal part of the aflfected extiemity 

Chnical Evolution and Pi ogiiosts — It is commonly believed that 
painful osteoporosis is a self-limited disease and that after a few 
weeks or months reealcification takes place without leaving any de- 
formities Sudeck stated that favorable evolution is only occasionally 
seen and is not the usual end-iesiilt of the distuibance It has been 
our experience that after the disease has i cached the climax or stage 
of almost complete decalcification, the process of reealcification may 
begin spontaneously, but years later the loentgenograms still show the 
thinning of the cortex of the bones and the thin lamellae containing 
irregular areas of reealcification From these facts one might get the 
impression that the disease heals spontaneously smee it is also well 
known that m some instances the vasomotor distuibances and pain may 
disappear without treatment In these cases, however, the lecovery 
of function of the extremity requires many yeais and frequently 
during the stage of reealcification extensile fusion of the carpal or 
tarsal bones takes place This long period of disability followed by 
ankylosis usually causes great economic loss to the patient Undoubt- 
edly many of the milder forms of true osteoporosis do heal spontane- 
ously and give no permanent disturbance of function, therefoie, one 
must be careful in assuming that some particular form of therapy 
used in any one patient is a true remedy for the disturbance 

The treatment of true osteoporosis has, until recently, been symp- 
tomatic and preventative rather than curative in nature Sudeck rec- 
ommended minimum immobilization and then active movement in 
most of his cases In 1926 Nobel and Hauser recommended heat to 
the point of toleiance either in the form of ladiant heat or parafBn 
baths They also advised massage and voluntary motion of the joints 
in spite of a little pain, but they emphasized that forceful manipula- 
tion under anesthesia was definitely contiaindicated Any form of 
fixation with plaster-of-Paris casts or oithopedic apparatus causes 
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increased pain to tlie patient, consequently, suppoits and braces arc 
contraindicated in all cases Delorme recommended treatment bj 
tbyroid and parathyroid extiacts and Pecb advised heliotherapy Re- 
cently Gurd of Montreal has advised the use of “walking plastci 
casts” and physiotheiapy 

All of these forms of therapy usually leave much to be desired 
The course of the disease is only slightly shortened and the unfavoi- 
able sequelae are about as frequent as when the process is left un- 
treated 

Our experience in the Cincinnati Geneial Hospital duiing the 
past four years during which a total of about sixty patients with true 
posttraumatic painful osteoporosis came under our obseivation, has 
convinced us that the period of disability fiom this clinical entity can 
be greatly shoitened by properly perfoiming a complete periaiterial 
sympathectomy upon the brachial artery for osteoporosis of the bones 
of the hand, and upon the superficial femoral artery when the piocess 
IS limited to the bones of the foot The technical details for per- 
formmg the complete removal of the adventitia of any major artery 
have been described in detail by Leriche, Livmgston, White and onr 
selves These operations are usually performed under local anes 
thesia It IS paramount that the opeiation be done thoroughly and 
without undue trauma to the delicate branches of the artery, or to the 
mam artery itself 

Operations upon the sympathetic nervous system offer a lational 
and effective surgical treatment for this disease entity if the opera- 
tion can be performed during the acute phases of the disease process 
The relief of pain and the sudden disappearance of the functional 
impairment has frequently been very strikmg and the undesirable 
sequelae of this disease have been prevented Patients m whom the 
symptoms were present for more than nme months received very little 
benefit from these operations 

The patients who were subjected to periarterial sympathectomj 
weie able to resume their work within an average time of three 
months, while the complete leturn of function m the control group 
treated by means of physical therapy together with other conservative 
measures took more than nme months 

Periarterial sympathectomy is usually sufficient for the early 
stages in which the process is limited to the distal part of the ex- 
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tremity Cervical and lumbar sympathetic ganglionectomy or rami- 
section must be reserved for the extreme forms of the disease 

major arterial embolism 

The success of any therapeutic method, which is being instituted 
as an active remedy for the sudden obliterative arterial diseases of the 
extiemities, depends, to a veiy large measure, upon the efficiency of the 
collateial arterial circulation which develops as a consequence of the 
theiapy All medicinal methods have for then basis the production 
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Vanous methods of overc»ining the deficiency of arterial circulation in patients with organic 
arterial diseases of the extremities All active therapy should be directed primarily toward the 
establishment of an adequate collateral arterial circulation 

of an active vasodilatation, which experience has shown only favors 
the development of a collateral aiterial circulation about tbe diseased 
or in]ured arteries (fig 4) Frequently some more efficient means of 
stimulation of tbe circulation must be lesorted to or disaster ensues 
In Older to emphasize to you tbe means of stimulatmg tbe flow of 
blood through tbe collateral arterial pathways when tbe major or 
secondary pathways are obliterated by a clot or by trauma we should 
like to present this next patient who more than three years ago was 
brought to the Christian R Holmes Hospital because of an embolic 
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occlusion of the Tight common ihflc artery Dr Jean Stevenson ml! 
give us the details from her original hospital record 

Dk Jean M Stevenson A white woman, tliirtj -seven years of 
age, vas brought to the hospital on February 21, 1934: because of 
excruciatmg pain in the entire right leg, the complete loss of muscular 
function of the leg, anesthesia of the lower third of the leg and foot, 
together with a cadaveric appearance of the entire right lower cv 
tiemity The patient had had rheumatie fever at the age of fifteen 
and subsequently developed mitral stenosis She had never had any 
signs of cardiac decompensation and apparently went through three 
normal pregnancies without developing any complications Several 
daj s before admission to the hospital, she developed an upper respira- 
tory infection of moderate seventy The day following the onset 
of this infection she noticed that her heart action w’as irregular in 
foice and rhythm She consulted her family physician who examined 
her heart and told her that she had auricular fibrillation and advised 
complete rest in bed without special medication Three days later, 
on awaking in the morning, she noticed that her heart action was more 
regular than it had been so she decided to get up and help her children 
get off to school A short time after getting out of bed, she expen- 
enced a severe and sharp pain in the right lower quadrant of the 
abdomen The pam radiated dovra the right leg and within a very 
short time the entire foot became numb On removing her stocking 
she found that the leg and foot were cold and “dead” white She 
immediately called her physician and he advised her to go to bed and 
apply heat to the entire extremity In spite of the oral administration 
of opiates, the pain continued to grow worse and at the end of several 
hours she was advised to go to the hospital for relief She reached 
the hospital approximately five hours after the onset of the pain 
Examination showed that her entire right leg was ischemic, the foot 
was cold, sensation was lost and function of the extremity greatly im- 
paired, and no pulses were palpable in any of the penphei al arteries 
from Poupart’s ligament down to the toes The patient’s general 
condition was critical and she was in great agony Her blood pres- 
sure was low and her heart rate was rapid and irregular 

Dm Heersiann There is no doubt m our minds that this attack 
of auricular fibrillation was the direct result of damage from the old 
rheumatic carditis which origmally produced the mitral stenosis in 
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this patient A blood clot apparently foimed within the fibnllating 
auricle and when the cardiac mechanism suddenly returned to normal 
the contraction of the auricle caused the clot to be forced out into the 
left ventricle and thence into the greater circulation and it finally 
came to lodge at the bifurcation of the right common iliac aitory The 
sudden abstraction of the necessaiy amount of blood to the tissues of 
the distal part of the extremity by the blockage of the main artery, as 
well as the reflex vasoconstriction of the collateral arteiial pathways, 
together were responsible for the clinical appearance of the extremity 
The extreme degiee of shock precluded the possibility of operative in- 
terference in the form of ai tenotomy, for removal of the clot, or any 
suigical method for the production of vasodilatation, such as lumbar 
ganglionectomy or ramisection Dr Mont Reid suggested that the 
vasodilatation, which follows the exposure of such an extiemity to 
the rhythmic alternation of the environmental pressure, in the form of 
passive vascular exercises (fig 7), might be of value This was 
started as quickly as possible and we shall heai from Dr Stevenson 
about the subsequent hospital course of this patient 

Dr Stevenson After about twelve minutes of passive vascular 
exercises, a definite pink color appeared over the light patella Very 
rapidly thereafter, the pink color descended towaid the toes and as 
this wave of aiterial blood rushed distally the pain became progres- 
sively less severe and the agonizing expression which the patient had 
worn for houis was rapidly being transformed into a broad smile 
The patient was unable to find words which could expiess the sudden 
and complete relief which she had just experienced Within fifteen 
minutes after the passive vascular exercises had been started, the 
patient was entirely free from pain and her entire right leg and 
foot had taken on the normal pink color and she had the subjective 
sensation of warmth in the extremity The foot and leg remained 
warm and of normal eoloi durmg the entire treatment of thirty 
minutes When the foot was lemoved from the treatment boot, the 
entire leg and foot quickly became ischemic again, hut the pain did 
not return for approximately forty-five minutes The passive vascu- 
lar exercises weie given at hourly intervals for periods of thirty 
minutes each During the second tieatment the normal color and 
warmth of the extremity returned after approximately three minutes 
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of treatment The progress of the development of the collateral arte- 
rial circulation can best be obtained fiom the draivmg (fig 5) 

On. the seeond hospital day, the patient again showed signs of 
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Acute Arterial Embolism Dingram showing the level of sustained artcnal circulation at 
\arious intervals of time after Passive Vascular Excrciso treatment was started On tho ecconti 
hospital day another embolus lodged at the bifurcation of tho antenor and posterior tibmi 
ortenes of the left leg Total Passive Vascular Excrciso treatment was seventy nine hours to 
right leg and thirty-ono hours to tho left leg Patient has been well and free from sjmptoms 
einco February 1034 (From Herrmann, Passive Vascular Exercises, J B Lippincott Company » 
Philadelphia, 1936 ) 


auricular fibrillation and when the mechamsm returned to normal 
spontaneously that afternoon, the patient suddenly developed a pain 
m the left lower leg , again all the signs and symptoms of peripheral 
arterial embolism became apparent Passive vascular exercise therapy 
was carried out within one hour after the accident had occurred and 
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the symptoms weie lelieved immediately After a total of seventy- 
lime hours of passive vascular exercise tieatment to the right leg, with 
the hoot applied only fiom the mid-thigh distally, and a total of 
thirty-one hours of treatment to the left leg, the patient left the hos- 
pital without any signs of vascular insufficiency in eithei foot At 
the time of the dischaige from the hospital, there were faint pulses 
palpable m the peiipheral arteiies of the right leg but no pulses in the 
left leg below the Imee She leceived no further tieatment and has 
remained entirely free from signs and symptoms of vascular insuffi- 
ciency since Febiuary 26, 1934 Within two months after leaving 
the hospital, she developed a strong pulse in the internal genicular 
artery on both sides and a very foiceful pulse in the ciicumtlex iliac 
artery about the light hip Eepeated examinations have been made 
and we are ceitam that an adequate collateral arterial circulation has 
developed m both lower extremities The magnitude of the collateral 
arterial circulation, as shown by the force of the pulses in the collat- 
eral arteries, slowly became greater for more than a yeai after all 
therapy had been discontinued 

De Heeemann The patient here before us went through that 
nightmare, as she likes to think of those four weeks in the hospital, 
more than three years ago and, without any subsequent treatment 
other than digitalis therapy for her heait, she has been able to con- 
tinue her work as a district nurse without mterruption in order to 
support her three young boys Those of you who are near can actually 
see the pulsations m the genicular arteries about the right knee The 
pulses in the genicular aiteries about the other knee are forceful and 
bounding to palpation The pulse in the light circumflex artery here 
in the right grom is easily felt and is of excellent force The heait 
action IS regular at this tune This strikmg clinical result focused 
our attention on the conservative management of such major arterial 
accidents and our experience during the past five years with a large 
series of similar problems after embolism, thrombosis or trauma, has 
simply emphasized to us the importance of many of the so-called 
minor factors of importance which are so frequently overlooked by 
embolectomists m telling of the occasional stiiking benefit following 
embolectomy 

The symptoms of sudden arterial occlusion are extremely variable 
but if there is any ground for suspeetmg acute arterial thrombosis or 



192 


lyTERNATIOXAL CLINICS 


embolism -we believe that tbe emergency" treatment for acute aiteiial 
occlusion should be earned out until tbe correct diagnosis can be 
made We are convinced that tbe majoiity of patients witb sudden 
arteiial occlusion aie poorly treated Tbe common piactice of ele\nt- 
ing tbe extremity and surrounding it witb hot watei bottles or an 
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Diagmm showing the vanous pathologico-physiologic processes which may be initiated b> 
sudden occlusion of any major artery by embolism or thrombosis Note that the success of 
therapy depends largely upon the degree of peripheral \'a8odilatation which is produced 


electric beating pad are very bad practices Elevation of tbe ex- 
tremity diminisbes still more tbe flow of arterial blood to tbe distal 
parts of tbe extremity and tbe direct application of beat frequently 
causes serious burns, because of tbe lowered vitality of tbe tissues 
Tbe bigb environmental tempeiature raises tbe local metabolism of the 
tissues and thus creates, as If^orman Freeman has shown, a greater 
demand for arterial blood thereby increasing many times the defi- 
ciency in tbe circulation of tbe entire extremity 

Tbe factor of time is of great importance and delay of just a few 
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hours frequently denies the patient the chance to recovei without the 
loss of the extremity Much depends upon the secondary changes 
which occui aftei the emholus has become fixed in the periphery or 
aftei the effects of an acute trauma to an artery have subsided The 
four mam gioups of changes which might follow in the wake of any 
acute injury to a majoi artery can best be shown by this chart (fig 6) 
It can be seen that all active theiapy must be directed toward the 
relief of the secondary vasospasm in the major arteries, as well as in 
the collateral arteiies, if serious complications aie to be avoided If 
piogiessive thrombosis of all the connecting primary and secondary 
arteiies occiiis the process quickly becomes extremely seiious and 
nieparable damage to the tissues of the affected extremity takes place 
and either permanent loss of function of the extiemity or massue 
gangrene of the distal portions of the extremity is ceitain to follow 

From a practical therapeutic standpoint, theiefore, we are con- 
vinced that stiong vasodilating drugs should be given as soon as the 
acute arterial occlusion is suspected or actually recognized We have 
found that the intravenous injection of Papavanne hydrochloride in 
amounts of one-sixth gram (0 01 Gm ) to one-half gram (0 032 Gm ) 
acts very promptly and aids greatly in making the existing collateral 
arterial pathways useful and efficient This solution should be freshly 
prepared from the powder and one must be ceitain that the drug is 
physiologically active We believe that this preparation should be 
given to the patient in the home when the diagnosis is first made and 
the patient then sent to the hospital without delay Morphine in 
generous amounts should be given to reduce the pain in the affected 
extremity The ingestion of whisky m fairly laige amounts is of dis- 
tmet value smee the alcohol has marked vasodilating power as well as 
being an anodyne 

In the hands of most general surgeons the operation of embolec- 
tomy or thrombectomy is not often successful as the slightest injury 
to the intima of large arteries is almost uniformly followed by fur- 
ther thrombosis and more extensive obliteration Our own success 
with the use of the rhythmic alternation of the environmental pressure 
m the form of Passive Vascular Exercises (fig I) seems to us to indi- 
cate that the conservative methods in conjunction with intensive pas- 
sive vascular exercises offer the patient the greatest chance of recovery 
with the least risk to the patient’s life and extremity The careful 
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protection of the affected extremity from all types of trauma by 
wrapping it in cotton and keeping the skin soft and the tissues at or 
slightly below the average body temperature is of gieat importance 
There is insufficient data available upon which to base an opinion 
concerning the practical application of the method of reflex or stasis 
hyperemia of Sir Thomas Lewis as originally used by Bettmann in 
1930 and recently remtroduced by Collens and Willensky "We be- 
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lieve that in cases of acute arterial occlusion the stasis of venous blood 
in the tissues is harmful and frequently leads to secondary thrombosis 
of the progressive type and subsequent devitalization of the tissues of 
the affected extremity 

We are confident that the appearance of cyanosis, due to capillary 
paralysis, after any acute arterial occlusion is a giave sign and every 
effort should be made to free the extremity of the static blood before 
further efforts to increase the flow of Rrtenal blood to the extremity 
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aie begun Dr Eeid Las, for many years, advocated the very gentle 
superficial massaging of tLis static venous blood back toward the 
Leart In tbis way tbe cyanosis and congestion can frequently be 
''mdked” out of the extremity with amazing rapidity The continua- 
tion of the passive vascular exercises when the extremity is once cya- 
notic or becomes cyanotic during the treatment, is useless and may 
even be Larmful Unless tbe distal parts of tbe extremity can be made 
to remain pmk or light red in coloi, all mecbanical means, except light 
massage, of promoting a more efficient aiterial circulation will be of 
little permanent value 

From tbis discussion you can see that much good can be done in a 
very simple way if tbe process is recognized early and tbe active treat- 
ment begun before disintegration of tbe tissues bas already staited, oi 
until extensive or progressive thrombosis has blocked those pathways 
which might have been made useful in the establishment of an efficient 
collateral arteiial cii dilation Eemember that elevation of the ex- 
tremity and the local application of heat are extremely dangerous in 
all patients with arteiial insufficiency in the extremities 

In clinical practice we also see other varieties of sudden occlu- 
sion of major aiteries especially those resulting from tbe surgical 
ligation of a major peripheral artery because of sudden rupture of 
the coats of tbe artery from trauma or disease The sharp edge of a 
fractured bone may sever a major artery or syphilitic disease of tbe 
wall may weaken it sufficiently to permit a large arterial aneurysm to 
develop Atheromatous plaques may also weaken tbe wall and per- 
mit aneurysmal dilatation to occur When such aneurysms become 
large and tbe wall becomes extremely thin tbe danger of sudden rup- 
ture and sudden death are so great that ligation of the major branches 
to and from the aneurysm must be done We are, therefore, fre- 
quently faced with tbe problem of overcoming tbe acute arterial in- 
sufficiency which results from tbe surgical ligation of the major 
arteries to an extremity In otherwise healthy young men and women 
the danger of gangrene resulting from such a procedure is consider- 
ably less than m tbe elderly arteriosclerotic patient In view of the 
importance of this problem m general practice I should like to have 
Dr McCandless present tbe story and physical findings on this elderly 
woman for your consideration 
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FALSE ANEUEYSM OF FEMOEAL AETEEY 

Dr Harvey G McCandless This patient, a white woman of 
seventy-four years of age, was brought into the hospital in a confused 
state of mind but apparently in great pain which she localized in the 
region of a large pulsating mass in the upper anterior portion of the 
left thigh This mass first became noticeable about one week before 
admission to the hospital and had steadily grown larger m spite of 
local treatment On the morning of the day of admission to the hos- 
pital the patient complained of a sharp severe pain in the left gioin 
and her physician noticed that the mass in the groin became much 
larger and began to show some bluish discoloration The pain v as so 
severe that morphine was necessary for relief From the patient’s 
daughter we obtamed the information that the patient fell dovm. some 
stairs and sustained a severe “biuise” in the left gioin from the handle 
of a broom This accident happened about five months before any 
swelling in the upper portion of that thigh was noted by the patient 
Physical examination showed an eldeily woman who was obviously in 
great pain Study of the peripheial arteiial circulation showed evi- 
dence of peripheral arteriosclerosis of a moderate degiee Blood 
pressure in the left arm was systolic 200, diastolic 115 Hei tempera- 
ture was 99° F and her pulse rate was 110 per minute The pulse 
in the radial artery was bounding and there weie numerous extia- 
s;) stoles present Examination of the left thigh disclosed a laige 
pulsating mass about four inches wide and about six inches long The 
skin over the mass was discolored and palpation levealed considerable 
induration in the muscle for a short distance beyond its limits The 
skin was freely movable over the mass and all the peripheral pulses 
were of fair quality It was obvious that this was a dissecting aneu- 
rysm and a traumatic rupture of the left femoral artery The fact 
that it had been growing larger very rapidly during the day prior to 
admission to the hospital made the family physician certain that 
surgical intervention was absolutely necessary, with which we agreed 
As an emergency procedure, therefore, the common femoral artery 
above the aneurysmal dilatation was isolated and tied with cotton 
binding tape abont one-fourth inch w ide The artery was tied in con- 
tinuity The pulsation in the mass ceased immediately after the com- 
mon femoral artery was tied The femoral arter;) below the aneurism 
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was not ligated m tins case On the following morning there were 
unmistakable signs of serious arterial insufficiency in the distal part 
of the left leg and in the left foot Pam had left the upper portion 
of the thigh and was now veiy severe in the foot and in the toes The 
arterial insufficiency continued to become moie acute and the increase 
in the pain was evidence that spontaneous recoveiy was very 
improbable 

Dr Herrmann I should like to interrupt Dr McCandless at 
this point ]U8t to emphasize the fact that in eldeily people the re 
establishment of the arterial circulation does not usually take place 
with the same facility that it does in very young siib 3 ects The fact 
that Dr McCandless found evidence of marked arteriosclerosis in the 
other peripheral arteries must he kept m mind All measures which 
promote peripheral vasodilatation should he lesoited to eaily in such 
a case and, as we explained in the discussion of the preceding case, 
it is wise to give Papaverine hydrochloride (% to % gr ) intrave- 
nously when the first signs of such an acute arterial insufficiency de- 
velops Such a patient should also be given whisky in fairly large 
doses to promote as much peripheral vasodilatation as possible Heat 
should NOT he applied to such an extremity under any circumstances 
The immersion of the foi e-arms and hands in water at 42° C is a 
simple way of producing vasodilatation in the lower extremities In 
addition to all of these measures we believe that such a patient should 
also be given the benefit of the mechanical stimulation of the flow of 
blood through the collateral arterial pathways by Passive Vascular 
Exercises Let us now hear from Dr McCandless about the subse- 
quent course of this patient in the hospital and at home 

Dr McCandless In this case all measures which tend to promote 
peripheral vasodilatation were resorted to at once and since we have 
the apparatus (fig 10) for the production of passive vascular exer- 
cises constantly ready for use we lost no time in taking advantage of 
this important means of overcoming arterial insufficiency of this type 
After the first five hours of passive vascular exercise treatment, used 
in conjunction with the other vasodilatmg substances, there was a 
great improvement in the color of the foot and leg and the pain had 
completely disappeared This treatment was continued intensively 
for SIX hours each day for three more days at which time the pink 
color remamed and the foot remained fairly warm The postoperative 
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course "was uneventful except for some fever on the seventh post- 
operative day which was due to pulmonary atelectasis The wound 
healed by first intention The pulsation in the mass never returned 
and the collateral circulation in the left leg developed sufficiently to 
permit ordinary activity without symptoms We aie presenting her 
at this clmic today to show that even at the age of seventy-four 3 ears 
the serious complications of the sudden abstraction of the required 
amount of blood from an extremity can be successfully treated in a 
truly conservative way 

De Heeemaxn I can certainly corroborate what Dr McCandless 
has ]ust told you We should always strive to accomplish a satisfac- 
tory clinical result m the simplest manner I am sure the conserva- 
tive surgeon or internist has much to offer this great group of patients 
who for one reason or another develop an occlusion of some major 
peripheral artery From our experience with a large series of these 
patients we are convinced that amputation of the pait should only be 
resorted to after all the conservative methods of treatment have failed 
to bring about relief, and the extremity has actually undergone 
disintegration 

The problem of the management of arteriovenous aneurysms is 
beyond the scope of this clmic, consequently, I shall omit all refer- 
ences to such disturbances at this time 

THEOMBO-AXGIITIS OBEITEBANS (bUEEGEe’s DISEASE) 

The routine exammation of all peripheral arteries would result in 
a much earlier diagnosis of organic arterial diseases and the time 
nature of a disease which has erroneously been treated for weeks, 
months or even years, as fallen arches, rheumatism or sprained ankles, 
would thus be established If in addition we were to make a practice 
of countmg the rate of the heart by palpation of the pulse in the dor- 
salis pedis artery rather than in the radial artery, many more cases 
or early vascular disease would be detected Surgeons are becoming 
more conservative as the clinical course of the various types of or- 
ganic arterial disease is being made known to them and in most 
clmics every effort is being made to prevent the amputation of ex- 
tremities whenever it is possible 

In every large community there are thousands of people who are 
unaware of the fact that their major peripheral arteries have been 
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occluded by some disease piocess because they have bad veiy few signs 
to indicate that they have a very nanow margin of safety in regard to 
the arterial supply to the extremities From our own study of a large 
senes of such patients we have come to the conclusion that the ma- 
]ority of the seiious complications of organic arterial disease actually 
result from the speeding up of the usual slow occlusion of the majoi 
and secondary aiteries, or fiom exposure to some mechanical, thermal 
or chemical trauma Such trauma not only throws an added strain on 
the already overburdened collateral arteries but it also induces a high 
giade secondaiy vasospasm in all of the arteries of the affected ex- 
tremity This more or less sudden demand on the collateral arteries 
with the superimposed vasospasm of varying mtensity will, most cer- 
tainly, give rise to severe pam, and gangrene will usually result, 
unless the patient or his doctor can do something to tide the tissues of 
the extremity over this period of acute arterial insufSciency Periods 
of acute ischemia of the tissues of an extremity frequently appear in 
the course of true thrombo-angiitis obliterans, consequently patients 
with such a pathologic process involving the peripheral arteries should 
be given the benefit of all conservative methods of treatment before 
amputation of the extremity or extremities is seiiously considered 
In order to bring out the important factors in the diagnosis and treat- 
ment of this disease entity I shall ask Dr McGrath to present to us a 
typical case of thrombo-angntis obliterans 

De Edwaed J McGkath This patient, a white male, forty-one 
years of age, was admitted to the hospital because of swelling and red- 
ness of the right great toe associated with intense pam in the entire 
foot and ankle The great toe has been deep cherry-red in color for 
some weeks, and about one week before admission to the hospital the 
patient tried to dig out an “mgrown nail” FoUowmg this the toe 
became greatly swollen and intensely painful 

The patient is of Irish-Danish decent and has lived in the United 
States aU of his life except for the eighteen months he spent in Prance 
during the World War His dietary habits have been nothing un- 
usual although on questionmg he states he ate heavily of French 
‘Flack bread” during the war He has been a heavy smoker of 
cigarettes (about forty cigarettes per day) since he was about twenty 
years of age There is no family history of any similar ailment 
Theie is no histoiy of frostbite of the feet but he states that he was 
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exposed to dampness and wet feet during Ins military seivice His 
present illness began about ten years ago when be noticed small areas 
of inflammation “undei the skin” of the lowei legs These areas 
■would remain soie for about a week or so and then spontaneously dis- 
appear At about this same time be complained that bis feet were cold 
most of tbe time and that be frequently expeiienced a vague acbiiig 
pain in both feet at tbe end of tbe day After a year oi so tbe pain 
came on more frequently and was more seveie At times tbe pain 
•o'ould be so se\ere that be ■v\'ould have to sit witb bis legs banging 
over tbe side of tbe bed to get any relief In this position tbe feet 
•w'ould become greatly congested witb blood and take on a eberry-red 
color Gentle massage of tbe doisum of tbe feet seemed to give liim 
some relief fiom tbe acbing pain About tbis same time be began to 
notice cramp-like pains in tbe calf muscles of both legs after slight 
exertion This cramp-like pain would piomptly disappear if be 
would stop walking only to reappear after further exertion of tbe same 
degree This typical intermittent claudication has steadily gotten 
worse so at tbe present time even slight exeition or walking bungs on 
tbe pain There has been some coldness and numbness of tbe fingers 
during tbe past five years but these complaints have not been present 
constantly 

Tbe entire physical examination was normal except for tbe ex- 
tremities All laboratory and special tests failed to show any abnor- 
mality Tbe blood Wassermann reaction was negative Eoeutgeno- 
grams of tbe feet showed slight diffuse loss of calcium in tbe bones 

Exammation of tbe bands showed that the index finger of each 
band was shortened, pointed and tbe skin was white and glossy 
There were no ulcerative lesions present Both hands were objec- 
tively cold There was moderate bilateral hallux valgus Tbe right 
great toe was dusky-red to purple in color with tbe discoloration most 
marked on tbe medial aspect There "W'as an ulcerated area at tbe 
medial border of tbe nail from which exuded a small amount of sero- ^ 
purulent material Tbe feet and legs were objectively cold There 
weie no pulses palpable in tbe dorsalis pedis artery or in tbe posterior 
tibial artery of either foot A faint pulse could be felt in each of tbe 
popliteal artel les and tbe pulse in the femoral arteries at Poupait’s 
ligaments was of good quality Special studies of the peripheral 
arterial system showed a fairlj marked degree of arteriolar oblitera- 
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tion especially m tlie right foot -with superimposed secondary vaso- 
spasm to contribute to the vascular deficiency in the lower extremities 
The aiterial deficiency in the tipper extremities was due almost en- 
tirely to artei lolar spasm Cultures of the ulcerated area showed some 
diphtheroid bacilli together with non-hemolytic staphylococcus auieus 
micro-organisms 

Dm Hebbmann This is a classical clinical story for thrombo- 
angiitis obliterans It is now well established that this disease is not 
limited to the central European Hebrews and authentic reports show 
that it occurs m almost all parts of the world and among the males of 
all races The relative picdominaiice among Russian Jeus lemaius 
unexplained Recently Yater of Washington described the disease in 
full-blooded negroes Why the disease does not occur more frequently 
in that race or among women has never been satisfactorily explained 

The long history of vague pains in the legs and feet following the 
attacks of migrating phlebitis in a young male should lead you to 
suspect the presence of this form of inflammatoiy angiitis The sub- 
sequent vasomotor phenomena of blanching, followed by congestion 
and the story of long standing intermittent claudication together with 
the present picture of a swollen, cherry-red toe which causes excruciat- 
mg “rest” pain is certainly sufficient evidence upon which to base the 
diagnosis of clinical thrombo-angiitis obliterans The fact that he has 
been a heavy smoker greatly adds to his burden and makes recovery 
or even impiovement very improbable until he abstains from the use 
of tobacco in all forms There is, however, no absolute evidence that 
the alkaloids of tobacco are the sole or even the most important etio- 
logic factor of this disease There are many other alkaloids which 
have a similar action upon the peripheral vascular system, namely, 
the derivatives of ergot and all of the abnormal protein molecules 
which possess an ergot-like or a nicotine-like action These last men- 
tioned substances are formed within the human body under ceitain 
conditions so it is possible that the mam etiologic factor is actually 
manufactured within the body of the patient and is only aggravated 
by these other extrinsic substances There is, likewise, some evidence 
that a disturbance in the choline metabolism of the individual might 
play a role in the causation of this disease process In the last analy- 
sis the essential pathologic process m the peripheral arteries, vems and 
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nerves appears to be of an inflammatory nature, but "wbetber it is of 
tbe bacterial or chemical variety bas not yet been settled 

Smce tbe true etiology or even tbe true nature of tbis malady is 
still unknown all our therapy must be symptomatic or empirical in 
nature Tbe course of tbe disease is so varied that one must be ex- 
tremely careful not to put too much stress upon tbe therapeutic pro 
cedure which was being employed at tbe time tbe improvement took 
place Certainly our flrst and foremost step must be directed ton ard 
removmg all substances which might further depress tbe peripbeial 
arterial circulation It bas been amply proved that these patients are 
extremely sensitive to tobacco and all its alkaloids , consequently, tbe 
complete abstinence from tbe use of tobacco must be impiessed upon 
tbe patient from tbe very beginning Likewise all ergot and ergot 
derivatives must be avoided Putrifaction in tbe intestinal tract 
should be overcome to guard against tbe formation of tbe abnormal 
protein molecules with tbe nicotme-like and ergot-like action Tbe 
next important problem concerns tbe hygiene of tbe feet and tbe pre- 
vention of mechanical, thermal and chemical trauma to tbe skin of the 
extremities Tbe following general directions for tbe care of tbe 
feet must be followed by all patients who present arterial insuffi- 
ciency due to organic disease of tbe aiteries of tbe extremities 

Gemkai, Dibectionb fob the Cake of the Feet 

1 Wash feet each night with neutral (face) soap and ■narm water 

2 Dry feet with a clean soft rag icithout rubbing the skin 

3 Apply rubbing alcohol (70 per cent ) and allow the feet to dry thor 
oughly, then apply a liberal amount of \a8eline or toilet lanolin and 
gently massage the skin of the feet 

4 All! ays keep your feet WAEsr Use woolen socks in the winter and wliitc 
cotton socks in warm weather Use a clean pair of socks each day 

5 Use loose fitting bed socks instead of hot water bottles, electric heaters or 
any other form of mechanical heating devices 

C Wear properly fitting shoes and be particularly careful that they are not 
too tight Use soft leather shoes without box toes 

7 Cut your toe nails only in good light and only after your feet have been 
cleansed thoroughly Cut the toe nails straight across 

8 Do not cut your corns or calluses 

0 Do not wear circular garters 

10 Do not sit with your legs crossed 

11 Do not use strong antiseptic drugs on your feet Never use Tincture of 
Iodine, Lvsol, Cresol or Carbolic Acid 

12 Go to your doctoe at the first signs of a blister, infection of the toes, in 
growung toe nail or trouble with bunions, corns or calluses 
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13 Drink at least four quarts of water ench day 

14 Eat plenty of green vegetables and fruit in an otherwise well balanced, 
liberal diet, unless you have been ordered to follow some special diet 

15 Do not use tobacco in any form 

16 Have a member of your family inspect your feet at least once a week 

17 Carry out the Active Vascular Exercises ns they were taught to you Do 
them regularly and faithfully for the prescribed time each day 

The position, of the resting extremity which affords the best ex- 
change of arterial and venous blood, should be determined during the 
first examination of any patient who shows ob]ective evidence of some 
peripheral vascular disturbance Oidinanly this position of “Opti- 
mum Besting Level” is between three and six inches helow the level 
of the heart When this optimum position is found, the superficial 
veins will be carrying a quantity of blood which neither distends nor 
retracts the skm which overlies them The impiovement in the cir- 
culation which can be brought about by graded amounts of active 
exercises, whenever mfection and gangiene are not present, is not 
difficult to demonstrate to the patient, consequently the Biiergei -Allen 
Active Vascular Exercises should be an important part of therapy 
Patients with thrombo-angiitis obliterans have been shown to have 
an increased viscosity of the blood and because of this the intravenous 
injection of salme solution (150 to 300 cc of a 3 or 6 pei cent LTaCl 
solution) is frequently lesorted to in the active theiapy of this dis- 
ease There is, however, no evidence to show that there is any spe- 
cific action of the salt solution in these patients and foi that reason 
many of the dimes throughout the countiy advise their patients to 
drink large quantities of water in ordei to deciease the viscosity of 
the blood Foci of infection should be eradicated in spite of the fact 
that no diiect connection between chionic infection and this disease 
entity has been found The vasodilating drugs of the theophyllin 
group are usually ineffective, while acetylcholine hydrochloride is 
quite toxic when given in large doses Mecholyl has been shown to 
be an effective peripheral vasodilator but from our own experience 
the oral admimstration of alcohol in the form of whisky is still the 
most effective vasodilating substance of this group The use of vari- 
ous tissue extracts has brought about improvement m some cases The 
use of typhoid vaccine intravenously to produce protein shock and 
high fever is a common form of therapy The initial dose of the ordi- 
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nary TAB vaccine should be from fifteen to thirty millions of or- 
ganisms These injections are given every other day for a course of 
twelve or eighteen injections after which a period of rest of one month 
IS given Usually the dose is increased by twenty-five millions of or- 
ganisms each time and as many as 500 millions have been given in a 
single dose toward the end of the treatment 

The element of vasospasm is considerable in some of these patients 
and on that basis many surgeons have suggested sympathectomy as the 
ideal treatment for this disease Experience on the other hand has 
failed to bear out that assumption and it is our belief and the opinion 
of many of the surgeons who are interested in this disease, that opera- 
tions upon the sjunpathetic nervous system do not bring about any- 
thing which can not he brought about by much simpler means When 
there is evidence of extensive organic arterial disease in the extremi- 
ties I believe that such operations are really contraindicated 

On the basis of the experimental work of Dr McGrath and on 
the basis that the disease rarely attacks the female, we haie been 
injecting into the hip muscles rather large doses of theelm in oil 
(2000 to 5000 units) about every seven or eight days for a period 
of several months with the hope that some protective action would 
result Our series of patients is still too small to permit us to draw 
any conclusions from the clmical experiment Certainly it does not 
cause any known harm in these males and does seem to give them re- 
lief from the clmical standpoint We have also given Sulfanilamide 
(Piontosil) mtiavenously in doses of 20 cc twice daily for seveial 
weeks with apparently some improvement 

WTien pam is uncontrollable by medicinal means we employ the 
method of Smithwick and "White for the desensitization of the foot h> 
crushing the peripheral sensory nerves at a point about five inches 
above the ankle This gives relief m the majority of the cases if the 
infiammatory neuritis has not already ascended to some higher level 
"When there are painful ulcers on the toes or foot they are carefully 
cleansed and all necrotic tissue removed Care must he taken not to 
cut out any tissue which is not grossly necrotic as these wounds are 
hypersensitive and mechanical trauma to the wound frequently causes 
the process to spread or become more painful The local application 
of some anesthetizing ointment, such as nupercainal ointment, fre- 
quently IS effective in controlling the pam As a rule we keep all such 
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lesions dry by applying an aqueous solution of Gentian Violet (6 per 
cent ) or an aqueous solution of mercurocbrome (5 per cent ) to the 
lesion several times each day 

All of the therapy which has been mentioned must be considered as 
symptomatic and not primarily directed toward overcoming the 
peripheral arterial insufficiency in any active way It is well known 
that there is usually a well developed collateral arterial circulation in 
these patients possibly due to the slowness of the obliterating process 
which has been acting upon the secondary arteries of such extremities 
for such a long time The really discouraging fact, however, is that 
the inflammatory process in the vessels is usually a progressive one 
and the collateral arteries which are developed in any way are soon 
obliterated by this extension of the original inflammatory process 

In the early stages of thrombo-angiitis obliterans when vasospasm 
IS pronounced, we have found that passive vascular exercises with 
local hyperthermia is of distinct value in overcommg the arterial in- 
sufficiency in the distal portions of the extremities, but after the 
obliterating process has once extended to the smaller arteries and 
arterioles, as is the case in the later stages of the disease, then me- 
chanical stimulation of the flow of blood through the collateral arterial 
pathways is only of temporary value and haidly justifies the time, 
expense or the effort necessary to give the patient adequate and inten- 
sive therapy of this kmd The results following passive vascular exer- 
cise therapy in the late stages of thrombo-angiitis obliterans are not 
very encouragmg 

De McGeath The various types of treatment which Dr Herr- 
mann has just outimed to you have all been carried out on this patient 
durmg the past five months It is, of course, impossible to say which 
one, which combination, or even if any of the things which have been 
done should be considered responsible for the strikmg improvement 
which you see has taken place in this patient He has stopped smok- 
ing, he has been taught how to care for the skm of his feet, he has had 
a total of about 200 hours of passive vascular exercise therapy with 
mild local hyperthermia, and he has had a course of each of the 
medicaments which have just been outimed to you It may seem 
strange to you why so much has been done at one time but if you 
could only picture the physical, as well as, the mental condition of 
this patient five months ago when he was in great agony and beggmg 
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to have his leg amputated, you will imderstand uLy he was given the 
benefit of every reasonable means of halting the process and overcom- 
ing the pain He is free from pam and the gangrenous process of the 
toe has separated nicely and the base is almost healed We cannot, 
of course, give this man any assurance that the process will not be- 
become active agam but we do feel that if he continues to follow out 
a regime such as Dr Herrmann has outlined for him, the chances of 
further complications will be reduced to the minimum 

AETEEIOSCLEKOSIS OBLITERANS 

Sufferers from arteriosclerotic peripheral vascular disease con- 
stitute a much neglected gioup of patients when compared with those 
suffering from the other forms of peripheral vascular disorders which 
have received so much attention during the past decade Arterio- 
sclerosis 13 responsible for the vast majority of disturbances of the 
peripheral arterial circulation, and it has been assigned as the etio- 
logical factor m three out of every four patients admitted to our 
Vascular Disease Clmics The economic loss which results fiom the 
disabilities bi ought about by this degenerative process is very large 
when we consider the total cost to charitable organizations and to the 
State when, following amputation of an extremity, its sufferers have 
ceased to be objects of interest to the medical profession Our own 
statistics, as well as the statistics of several other large chanty clinics 
in this country, show that only about 20 per cent of the patients 
who lose an extremity because of gangrene ever become rehabilitated 
by the use of artificial legs This fact alone should make us exhaust 
the possibilities of all conservative methods of treatment before we 
consider some major amputation The manifestations of arterio- 
sclerotic peripheral vascular disease vary so much that it is difficult 
to find one patient who presents all of the important features for our 
discussion I shall ask Dr Dan to teU you about our last patient who 
presents many of the important pomts which I wish to emphasize 
to you 

Dr Dan This patient, a white male of sixty-four years of age, 
was admitted to the hospital because his left foot was greatly swollen 
and reddened and the toes were gangrenous and covered with a foul 
smellmg purulent exudate There were several “red streaks” on the 
leg and thigh along the course of the great saphenous vem The toes 
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Photograph sho^\mg t\io exttnt o{ the trophjc lesions of the feet 
after the acute cellulitis ^as made to subside bj the judicious u c of warm 
moist diessings applied to the leg onlj 
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of the right foot were discolored and a dark colored blister covered the 
plantar surface of the great toe The patient states that a similai 
blister appeared on the great toe of the left foot about four months 
before admission to the hospital This blister gradually grew largei 
and laiger and soon the entire toe was black and the patient began to 
have constant aching pain in all of the toes of that foot A large ulcer 
soon formed and continued to spread untilj at the time of admission^ 
the process had spread to the plantar surface of the foot His feet 
have been numb and cold for the past year or so, and he had noticed 
cramps m the muscles of the calf on shght exertion He was told that 
he had sugar m his urine twelve years ago, but he was never given any 
instructions concerning his diet and he has not had any insulin to 
control the glycosuria 

At the time of admission to the hospital he had been having 
“chiUs and fever” and shortly after admission he had one of his 
severe chills His oral temperature was 104° F , his pulse rate about 
100 per mmute and the respiratory rate was about 24 per minute 
The white blood ceU count was 9,000 and the uiine was loaded with 
sugar, acetone, diacetic acid and a slight trace of albumin Blood 
sugar was 200 mg per cent and the CO 2 combming power was 62 
volumes per cent 

Exammation of the peripheral arterial system showed complete 
occlusion of the major arteries below the left knee and maiked sclero- 
sis of the arteries of the right lower leg with high grade aiterial insuffi- 
ciency in both feet The photograph (fig 8) shows the condition 
of the feet after the acute cellulitis was made to subside with warm 
moist salme dressmgs applied constantly for about five days Abso- 
lute bed rest with the extremities placed at the level of optimum circu- 
lation was carried out, after careful cleansing of the foot with removal 
of the grossly necrotic tissue had been done to insure adequate suigical 
dramage of the infectious process in the foot The oral and mtrave- 
nous admimstration of moderately large quantities of fluid (total of 
about 3000 cc per day) were kept up during the acute phase of this 
patient’s lUness The diabetes was kept under fair control by a 
dietary regime together with moderately large doses of insulin 

Be Heeemanit I should like to interrupt Dr Fan at this point 
since the care of the diabetes is such an important problem to you who 
must handle these cases in your private practice. We are extremely 
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fortunate in our clinic since we have a physician tiained in the care 
of diabetes with us at all times, so I shall take the liberty of asking our 
medical consultant, Dr Louis B Owens, to give us more detailed 
information concerning tbe care of such a diabetic person as the one 
Dr Fan has ]ust told us about 

De Owens The medical treatment of the diabetic who is suffer- 
ing from some acute infectious process or gangrene is of great impor- 
tance The management of so-called “suigical diabetes” is alwajs 
more difficult and requires much more careful planning of the diet 
and the dosage of msulin An adequate diet is essential and if tbe 
patient is unable to take food by mouth, tbe food, in the form of solu- 
tions of glucose and the salts, must be given by the intravenous route 
As a rule, however, these patients are not so acutely ill and frequently 
are quite anxious to take food by mouth Most of these patients were 
formerly mild diabetics but the added demands brought about by the 
acute mfection or gangrene make them decidedly woise and in some 
cases they become absolutely uncontrollable by the ordinary measures 
The diet in all of these cases should be adequate and the caibohydrate 
content should not be too low We believe that it should be around 
110 to 140 Gm for the aveiage patient The remainder of the diet 
can be made up of about one gram of protein for each kilogram (2 2 
pounds) of body weight and the fat content of the diet between 90 and 
100 Gm if the patient is not obese 

The patient just presented was given a diet consisting of 140 
grams of carbohydrate, '70 Gm of protein and '70 Gm of fat During 
the first few days it was necessary to give the patient as much as 105 
units of insulm, in three unequally divided doses (45-35-25 units 
before each meal) to get the unne free of sugar It is desirable to 
keep the urme free of sugar at all times if that is possible The level 
of the blood sugar is not so important and it is not necessary nor even 
wise to make any great effort to keep the blood sugar level within the 
normally accepted limits of 80 to 120 mg per cent Most of the 
arteriosclerotic patients have a moderately elevated blood sugar and 
are usually uncomfortable if that high level is reduced any appre- 
ciable degree The really important consideration in these elderly 
patients is to keep the urme free of sugar Insulin is usually neces- 
sary m the management of the acute surgical problems which come on 
m the diabetic As a rule when the problem is not an emergency one. 
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a dose of five to ten units of insulin is given before breakfast and 
again before supper, and, then according to tbe degree of glycosuria, 
the various doses are increased until tbe patient’s urine is free of 
sugar Usually a noon dose of an equal number of units of insulin is 
necessary to accomplish the desired result Very soon after the urine 
becomes free of sugar, as a result of the dietary and insulin treat- 
ment of the diabetes and the proper surgical management of the in- 
fection or gangrene, it is frequently possible to reduce the amount of 
msulm to a fraction of what it was originally In this patient the 
superficial infection and acute lymphangitis soon subsided, but the 
gangrene continued to spread in the left foot The pain was excru- 
ciating, consequently, surgical removal of the extremity was carried 
out under spinal anesthesia Immediately there was a great improve- 
ment m the diabetes and within one day it was possible to keep tbe 
patient’s urme sugar free on the same diet with only 35 units of 
msulm for the twenty-four hours A patient who shows such im- 
provement very soon demands more to eat and it is usually possible 
to mcrease the content of the diet without altering tbe amount of 
msulm which the patient was receiving Two weeks after this pa- 
tient’s left leg was removed we were able to mcrease tbe diet to 160 
Gm of carbohydrate, 80 Gm of protem and 100 Gm of fat How be 
IS a relatively mild diabetic and, from tbe improvement wbicb bas re- 
sulted from tbe treatment of tbe beginning gangrene of tbe toes of tbe 
remammg foot, I am sure be will continue to show improvement in 
his ahdity to handle carbohydrates without showing glycosuria I 
wish to emphasize that whenever possible you should attempt to keep 
these arteriosclerotic patients in proper balance by dietary measures 
alone and insulin therapy should be added only when some surgical 
complication makes tbe simple dietary regime inadequate to prevent 
glycosuria 

De. Heeemann Dr Owens bas given us a very clear and concise 
statement of the problems m the “surgical diabetic” as contrasted with 
the ordmary variety of diabetes Active cooperation between tbe in- 
ternist and tbe surgeon must exist at aU tunes From tbe surgical 
standpoint this patient was given excellent care to the skin of his 
remammg foot and every ordinary means of promotmg a better ar- 
terial circulation was resorted to as soon as be recovered sufficiently 
from the effects of the supracondylar amputation of the left leg 
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(fig 9) Heat of more tfian body temperature must be avoided m the 
management of these complications, except when acute lymphangitis 
IS superimposed upon a gangrenous process The benefits which 
would be derived from the local application of warm, moist dressings 
to the leg of the affected side, however, would greatly overshadow 
the damage which such dressings might bring about by raising the 
local metabolism of the tissues 
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Dmgrem Bbowing the therapeutic measures of importance in the manneement of nrtenal 
insufBcjcncy in the extremities. 


It IS far better to leave the patient untreated than to add to the 
patient’s already great burden by advismg either the elevation of the 
extremity or the local application of heat We have observed many 
patients with high grade arterial insufficiency in an extremity who 
would have recovered had it not been for the ill-advised application of 
a hot water bottle and the resultmg burn on the toes 

The gangrenous foot should he next covered with a dry dressing 
and the local heat should not he applied to the foot Conservative 
therapy was certamly not mdicated m the left leg, except to control 
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the acute lymphaugitis, and all efiorts to save tissue "were directed to 
the right foot m which signs of gangrene had already made their ap- 
pearance In the presence of any acute inflammatory process, which 
has been superimposed upon gangrene due to circulatory insufficiency, 
the use of the mechanical means of stimulating the flow of blood 
through the collateral arteries must be considered dangerous The 
trophic lesions on the right foot showed no evidence of inflammation, 
consequently, mtensive Passive Vascular Exercises were started 
withm four days after the left leg had been removed by amputation 
The entire right foot soon became warm and normal in color The 
dark, mummified areas on the tips of the toes gradually began to 
separate He received a total of 240 hours of Passive Vascular Exer- 
cise treatment to the right leg durmg the following three months At 
present you can all see that the tips of the toes are well healed and the 
foot 18 warm and of good color There has been no pain in this foot 
for the past two and one-half months He is able to bear weight on 
this foot without discomfort and I feel it is fair to conclude that the 
stimulation of the flow of blood through the collateral arterial path- 
ways has aided materially in the reestablishment of a circulatory 
balance m this extremity In our clinics this type of process is fairly 
common, and it is because of the distinct subjective, as well as, ob- 
jective improvement which results so frequently from the Passive 
Vascular Exercise therapy (fig 10) in such patients that we are con- 
vmced that it should be seriously considered when such a clinical 
problem as this one is presented to you It is relatively simple to 
remove both legs, but let us not forget for even a mmute that few of 
us would want to meet such a fate It is our duty to try to conserve 
tissue whenever possible if it can be done without tmdue risk to the 
patient’s life Certainly you can see by the expression on this pa- 
tient’s face that he is most grateful for having been spared the mental 
agony of the loss of both legs 

In concludmg this clmic I wish to emphasize once again that the 
majority of the peripheral vascular disturbances are serious problems 
to deal with and they actually account for an unbelievable amount of 
suffering and disability and even contribute, indirectly at least, to a 
great annual loss of life throughout the world We must constantly 
guard against overenthusiasm, as well as, unwarranted pessimism, for 
much patience, keen clmical judgment and constant attention to the 
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“petty details” of treatment are usually necessary if the pli>sieinn 
expects to carry a patient through one of these phases of acute arterial 
insufficiency Tvithout having some serious complication shatter all his 
hopes for success 

As I mtimated at the beginning of this clinic, the prevention of 
many of the catastrophies of peripheral vascular diseases is a great 
but sadly neglected duty of doctors If, in the course of routine 
ph} sical examinations, patients who have impaired peripheral arterial 
circulation were advised to adopt those measures which will get rid of 
calluses and corns and put the skin of the feet in the best possible 
condition, an incalculable amount of suffering could be avoided in 
such a simple way If those “petty details” of care which have been 
constantly advocated by Mont Keid, Arthur Allen and others, receive 
the patient’s undivided attention and the careful supervision of the 
physician, the task of the surgeon will be lightened and many fewer 
sacrifices will have to be placed at the altar of gangrene 
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SOME OF THE ATYPICAL MANIFESTATIONS OF 
hyperthyroidism which obscure ITS 
DIAGNOSIS WITH OBSERVATIONS ON 
SOME OF THE CARDIAC FEATURES 
OF THIS CONDITION‘D 

By THOMAS M McMILLAN, M D , 

Associate Professor of Cardiology, Graduate School of ifedicine, Unnersity of 
Pennsylvania, Assistant Professor of Clinical Medicine, University of Pennsjl 
vania. Chief, Division of Cardiology, Philadelphia General Hospital 

and 

MARTIN WENDKOS, M D 
Assistant in Cardiology, Philadelphia General Hospital 


There are few conditions in which a correct and early diagnosis 
IS more important than hyperthyroidism, if uncared for, it may 
produce mcalculahle harm , if promptly and properly treated, it may 
be cured The diagnosis of typical hyperthyroidism is relatively 
easy Under certain circumstances, however, its existence is not 
always easily recognized When this is the case, hyperthyroidism 
may be said to he “masked” ^ This term is a good one , for it tersely 
expresses the fact that the existence of hyperthyroidism may he 
hidden and its recognition obscured 

ATYPICAL AND MASKED HYPEKTHYBOIDISM 

We Wish this afternoon to present several cases which are in our 
opinion good examples of this and also to discuss certain cardiac 
features which they present In the first three cases that we will 
show, the presence of hyperthyroidism is obscured, either because its 
manifestations are atypical in the sense that some or all of the 
features that we expect are absent or poorly developed , or because the 
features of hyperthyroidism per se are overshadowed by some second- 

* Prom the Division of Cardiology, Philadelphia General Hospital, and the 
Eobinette Foundation, University of Pennsylvania 
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ary result, particularly heart failure, ■which was present m one form 
or another in all of the cases we will show today 

Low-Grade Hyperthyroidism — The degree of thyroid over-activ- 
ity IS not necessarily constant or fixed but may spontaneously increase 
or decrease Apparently, there is a small gioup in which the metab- 
olism as measured by the basal metabolic rate constantly fluctuates 
around a top-normal figure for a long period of time It is probably 
never much above and never below the upper limits , as a result the 
common symptoms of hyperthyroidism are never strikingly shown 
The long-continued, though slightly elevated, metabolism nuiy, how- 
ever, ultimately affect the heart ddeteriously The first case we will 
show we believe to illustrate this type of thyrotoxicosis 

Case 1 — J C , white, aged fifty three, has been under the care of the Medical 
Clinic of another hospital since 1928 His history indicates that in 1910, he had 
his first paroxysm of rapid irregular heart action Similar attacks recurred 
approximately once a month and lasted at first no more than a few hours By 
1928, the attacks had become more frequent and had lasted ns long as two days 
Aside from alight breathlessness, they caused him no trouble, and between at- 
tacks, he was apparently perfectly well The paroxysmal disturbances were 
almost certainly auricular fibrillation, for soon after coming under observation 
in 1928, this arhythmia became permanently established. 

No cause for this disturbance could at first be found. In the many observa 
tions made between 1928 and today, no definite cardiac enlargement and no 
eridence of congestive failure has been demonstrated No murmurs vere ever 
heard, the blood pressure was always normal, ranging between systolic 139, dies 
tolic 80 and systolic 110, diastolic 72, the 'Wassermann was normal, and there 
uas nothing notably progressive in his heart condition, even now, his only com 
plaint 18 moderate breathlessness on exertion These facts opposed a rheumatic, 
luetic, hypertensive, or arteriosclerotic etiology Hyperthyroidism was originally 
considered but dismissed because of the absence of palpable thyroid, eye signs, 
tremor, and nervousness in the sense of excitability The only diagnosis that 
could be made, therefore, was auricular fibrillation of unknoivn etiology This 
has been easily controlled by eleven cat units of digitalis per week 

Finally, about one year ago, it was decided to study the thyroid more thor 
oughly The basal metabolic rate was found to he plus 28 per cent Four sub 
sequent determinations have all been above plus 20 per cent These have led to 
a different view and the case is now looked upon as one of low grade hyper 
thyroidism which has produced auricular fibrillation. 

Comment — A low-grade hyperthyroidism which lasts for a long 
time 13 apparently unusual, for we have not found it frequently 
referred to It resembles somewhat a form of the disease described 
by Morris,^ m which the usual symptomatic manifestations of hyper- 
thyroidism are present but the basal metabolic rate is normal This 
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case we telieve to be difierent, however, foi the basal late is con- 
stantly elevated though not gi eatly so 

This raises the question of what constitutes a noimal rate It has 
been pointed out that if one’s basal rate is normally minus 10 pei 
cent, a reading of plus 14 per cent represents a considerable increase 
It IS also to be remembeied that heart failure per se produces some 
elevation of the metabolic rate ^ It is usually not as high as plus 
30 per cent This can hardly apply m this instance because conges- 
tive failure has never existed Hyperthyroidism was very easy to 
overlook in this case for the reason that the usual clinical manifesta- 
tions did not exist, probably because the metabolism has never been 
sufficiently elevated to produce them There were at least two fea- 
tures that should have, and ultimately did, lead to a careful con- 
sideration of hyperthyroidism These were, first, unexplained auric- 
ular fibrillation, originally paroxysmal and later permanent, and, 
second, fluctuations in weight Auricular fibrillation either transient 
or fixed should always suggest the possibility of hyperthyroidism In 
many instances, some other etiology will be discovered, but an over- 
active thyroid should always be considered if only to be ruled out 
Loss of weight is, of course, one of the cardinal symptoms of 
thyrotoxicosis This patient had not lost weight in the sense of any 
striking change in his average weight There were, however, con- 
stant striking fluctuations in weight with gains and losses of as much 
as 10 lbs m a month Fluctuation in weight, as well as decrease in 
the average weight, we believe to be very suggestive of hyperthyroid- 
ism So far as our incomplete studies permit, it appears that the 
weight IS roughly proportional to the metabolic rate , for the weight 
was lowest with a readmg of plus 32 per cent and greatest with a 
reading of plus 14 per cent (fig I ) 

Apathetic Eyperthyrotdism — ^We are accustomed to expect pa- 
tients with hyperthyroidism to be very nervous m the sense that they 
are constantly active, alert, excitable, easily upset, and emotionally 
unstable Lahey^ has pointed out that this picture need not be pre- 
sented, but that individuals with marked hyperthyroidism and defi- 
nitely high basal metabolic rates may, in contrast, be sihgularly 
apathetic The second case illustrates this manifestation of hyper- 
thyroidism 
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Case 2 — P H, 'wliite, aged forty eigM, waa woU until three years ago when 
he neighed 200 lbs He then began to become nervous and weak, lost consid 
eraWe weight, and noticed that his heart beat rapidly and irregularly After 
neglecting these symptoms for some time, he finally entered a hospital where 
hyperthyroidism was recognized and the administration of iodine was begun 
He improved rapidly and gained 27 lbs in weight but refused operation and left 
the hospital After three months, the original symptoms returned and progressed 
Cardiac symptoms, consisting of breathlessness and a rapid irregular heart, were 
outstanding During the past two years, he has been under the care of a number 
of physicians who fairly successfully controlled his heart failure but failed to stay 
the loss of weight We 3 udge that the role of hyperthyroidism in producing his 
heart failure was not appreciated 

The striking feature of the examination today is emaciation The weight is 
now 100 lbs against 200 lbs three years ago During all this loss of weight, the 
patient insists that his appetite has been excellent We wish to emphasize the 
absence of the usual animation and actn ity seen in hyperthyroidism In contrast, 
the patient is apathetic and almost lethargic There is no tremor or nen ousness 
The heart is fibnllating, hut this has been well controlled, and the lentncular 
rate was only 100 on admission a week ago, it is now 88 There is moderate 
cardiac enlargement, the total diameter being 14 0 cm , and there is a rather 
harsh systolic murmur at the apex The blood pressure is systolic 110, diastolic 
70 There is no striking congestive failure or breathlessness, which is attributa 
ble probably to the fact that the patient received digitalis for some time before 
hia admission The rest of the physical examination is negative The past Ins 
tory together with the very elevated basal metabolic rate is sufficiently positive 
evidence to justify us in attributing the picture to hyperthyroidism, in spite of 
the fact that only the isthmus of the thyroid shows a slight nodular enlargement 

The first basal metabolic rate done six days ago was plus 09 per cent, a 
second determination made four days ago was plus 69 per cent Lugol’s solution 
(20 minims per day) has been started, but it is as yet too early to judge wliether 
it IB to be effective or not 

Comment — this case, the weight loss has been so striking that 
a consideration of hyperthyroidism at the present time is unavoidable 
However, one can readily see how the absence of nervousness, tremor, 
and eye signs might cause it to be overlooked if one saw this patient 
before the loss of weight became marked 

As in the first patient, the outstanding cardiac abnormality is 
anncular fibrillation In the present case, however, one is not certain 
that there may not he organic heart disease as well as hyperthyroid- 
ism , for the apical systolic murmur is quite harsh and striking 

Syperthyroidtsm xn Old Individucds — The changes incident to 
old age may at times mask hyperthyroidism Such findings as mod- 
erate loss of weight, tremor, and heart failure are not unexpected m 
old individuals and may easily be so explained, when in reality they 
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result from liypertliyroidism We believe the next case illustrates 
this 


Case 3 — J C , white, gives Ins age as sixty three but looks older He entered 
the hospital ten days ago because of recurrent cough with expectoration, weak 
ness, ankle edema, and breathlessness These symptoms first appeared three years 
ago and have gradually progressed During these three years ho has lost 60 lbs 
in w eight At the time of his admission he presented the picture of severe con 
gestive heart failure Auricular fibrillation was present with a ventricular rate 
of 140, basal lung rales and breathlessness were marked, severe venous conges 
tion was indicated by distended neck veins, hepatic enlargement, and edema No 
important murmurs were present, and the heart was not found to he enlarged by 
clinical or roentgen ray examination The blood pressure was systolic 110, 
diastolic 70 The thyroid was not palpably enlarged, and there were no eye signs 
suggestive of hyperthyroidism Tremor of the hands and tongue was quite 
marked, but nervousness of the type we expect in hyperthyroidism was not strik 
ing Clinical and roentgen ray studies of the lungs and gastro intestinal tract 
were negative Although the picture did not at first suggest hyperthyroidism, 
the possibility of its existence was recognized and basal metabolic rates were 
determined The first was plus 80 per cent , the second plus 77 per cent , and 
the third plus 70 per cent These findings satisfactorily established the e\istcncc 
of hyperthyroidism 

Comment — ^Hyperthyroidism might have been easily overlooked 
in this case, the heart failure might have been readily attributed to 
arteriosclerotic changes alone Similarly, the loss of weight and 
tremor might have been accounted for by the generalized arterio- 
sclerotic changes , for neither is particularly unusual in senility We, 
therefore, wish to emphasize that the picture presented by old, gen- 
erally arteriosclerotic individuals, particularly when this includes 
heart failure with auricular fibrillation and emaciation, may at times 
obscure the recognition of hyperthyroidism We are accustomed 
to thmk; of thyrotoxicosis as a disease of young persons Usually it 
is, but this ease illustrates the fact that it may occur in old persons, 
we have been impressed recently with its frequency in persons over 
sixty and even over seventy years of age When encountered in older 
age groups, the possibility of malignancy is to be thought of This is 
imlikely m this case since the thyroid is not palpably enlarged m 
spite of the fact that the condition has apparently existed for three 
years 


DISCUSSION 

We have presented these three cases of hyperthyroidism because 
we wanted to emphasize that the diagnosis of hyperthyroidism is not 
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always obvious or easy Its recognition was made difficult eithei 
because the usual symptoms were not stiikmgly developed (Case 1) , 
or because some expected signs such as nervousness and alertness 
and tremor were absent (Case 2) , or for the leason that the signs or 
symptoms produced by bypertbyroidism could be attributed to some 
other cause such as senility (Case 3) , or because a result of hyper- 
thyroidism (heart failure) predominated and overshadowed the evi- 
dences of the fundamental condition (all three cases) 

Although at tunes extremely difficult, the diagnosis will not be 
overlooked if one has in mind the possibility of thyiotoxicosis In 
the three cases we have shown, the signs of hyperthyroidism are as 
inconspicuous and obscure as one is apt to see them Yet, clues to 
its existence become obvious when one thinks of the possibility of 
hyperthyroidism and attempts to eliminate it 

Among some of the clues shown by these three cases which we 
wish to reemphasize and which should always suggest the possibility 
of hyperthyroidism are, loss of weight or instability of weight, 
transient or permanent auricular fibrillation, and heart failure with- 
out obvious or sufficiently clear cause 

In our opinion one of the most important contributions of modem 
cardiology is the emphasis which it has placed upon etiology No 
cardiac disturbance can be considered to be properly diagnosed and 
completely undei stood until its cause has been determined No 
matter, therefore, to what extent it may be masked — at least by heart 
failure — hyperthyroidism will not be overlooked if one approaches 
every abnormal cardiac manifestation from an etiologic point of view 

THE HEABT IN HTFEETHTBOEDIBM 

We cannot consider all features of this broad subject m the time 
available to us We do, however, wish to discuss some of the phases 
that are suggested by the three patients we have shown and by one 
other ease that we will presently discuss 

The Causes of the Cardiac Mamfestahons of Hyperthyroidism — 
Practically speaking, in every instance of hyperthyroidism, there is 
accompanying cardiac disturbance of some degree This may he no 
more than a simple tachycardia, or it may reach the proportions of 
grave heart failure In the past this cardiac derangement was attrib- 
uted to a direct toxic action on the myocardium of the thyroidal 
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secretion, and almost every older classification mcludes liypertbyroid- 
ism as one of the causes of heart disease 

In reading the older literature, it is a little difficult to he ceitain 
]ust how it was thought that hyperthyroidism produced heart disease 
Most observers speak of myocardial damage and we have the impres- 
sion that they were thinking in terms of specific structural change 
However, as the importance of functional or reversible changes has 
become moie and more appreciated and understood, there has devel- 
oped an increasing tendency to discredit this view and to attribute 
the behavior of the heart to moie tangible but indirect effects of 
thyrotoxicosis upon the circulation, such as the increased woik that 
the heart must do, etc 

Among the reasons for this change of viewpomt are (1) Failure 
to demonstiate conclusively by experiment that thyroid secretion 
produces characteristic lesions in the heart even when histologic 
changes have been produced in animals, it has proven difficult to be 
sure that these were not the result of such mechanical factors as 
trauma, overwork, etc ® (2) The fact that although occasional evi- 
dences of severe myocardial degeneration have been found in human 
thyrotoxicosis, negative observations which failed to show any definite 
or specific change far exceed the occasional positive report ® (3) The 
frequent failure to find any clinical evidence of cardiac damage 
during active hyperthyroidism or after its abolition ® 

These considerations have led students of this subject rather gen- 
erally to discard the view that a secretion of an hyperactive thyroid 
produces a specific histologic lesion in the myocardium, and to look 
more and more toward some of the established effects of hyper- 
thyroidism on the metabolism for an explanation of the cardiac 
phenomena Since these newer considerations of the cardiac features 
of hyperthyioidism are still unsettled, there are, as might be ex- 
pected, a number of different views as to the manner in which cardiac 
reactions to hyperthyroidism are brought about 

Perhaps the plainest circulatory result of the elevated metabolism 
of hyperthyroidism is a great increase m the circulation rate, and a 
resultmg marked increase in the work that the heart must do In the 
eyes of some observers, aU of the cardiac features of hyperthyroidism 
can be explained satisfactorily as mechanical or exhaustion effects 
that result from this increased effort ° ® Some feel that this may 
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produce sufficient trauma to bring about actual structural change in 
the myocardium® Others, and these aie perhaps in the majority, 
believe that the overwoik of the heart incident to the increased metab- 
olism IS responsible, but that it does not directly produce change or 
disease the hearts that fail, in their opmion, all have some pie-exist- 
ing derangement secondary either to disease or to the degenerative 
changes of age^” that hyperthyroidism acts as a catalytic 
agent^^ or “adjuvant” toward already existmg but latent disease To 
state this view in another fashion, hyperthyroidism does not pioduce 
heart disease,'^ or still diffeiently, a heart that is entirely normal can 
withstand the stram of hyperthyroidism, and will not fail ® 

Another effect of hyperthyroidism that has recently received some 
emphasis is the fact that the muscle of the heait itself is involved in 
and affected by the greatly raised metabolism This is suggested by 
such observations as the diminution or even exhaustion of the glyco- 
gen^^ of the heart muscle and the increased lactic acid formation^® 
that takes place in high grades of hyperthyroidism To some ob- 
servers, it seems probable that this altered cellular metabolism of the 
heart may play a dominant role in producing the cardiac responses 
seen in hyperthyroidism Still other students of this question 
feel that the heart is affected through a toxic action of a thyroidal 
secretion which does not cause permanent structural change but 
rather affects function only According to this conception of the 
matter, the effects on the heart are reversible and are similar to those 
which produce auricular fibrillation m pneumonia^^ or perhaps some 
of the changes that aie produced by digitalis 

Somewhere among these various points of view probably lies the 
answer to the cause of the cardiac behavior in hyperthyroidism Per- 
haps theie IS not one cause but a combination of causes The matter 
cannot be settled now, and we piefer to leave you with an open mind 
toward it 

We now wish to discuss some of the features and problems of 
cardiac behavior in hyperthyroidism 

Auricular Fihnllahon tn Syperthyi otdism — This disturbance 
of rhythm, either as a transient or permanent affair, is frequently 
seen m hyperthyroid states There is considerable discrepancy in 
the repoited mcidence of this disturbance In some reported series it 
has been as high as 27 per cent 6 per cent to 9 per cent is near 
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the average However, there is practically universal agreement 
concerning several features of this condition (1) The incidence is 
proportional to age, fibrillation being relatively infrequent in young, 
thyrotoxic individuals, and relatively common in older subjects, (2) 
the onset of fibrillation is not determined by the height of the meta- 
bolic rate^^ nor by the duration of the thyrotoxicosis,® (3) the pres- 
ence of fibrillation is extremely important in determining whether 
congestive heart failure will or will not develop practically all 
observers agree that the great majority of hyperthyroid hearts that 
develop congestive failure do so only after the onset of auricular 
fibrillation, (4) auricular fibrillation m hyperthyroidism is often, 
perhaps usually, a reversible response, and frequently disappears 
spontaneously with the abolition of thyrotoxicosis 

The cases we have so far shown you support these views to an 
extent, as does our general experience Its frequency and relation to 
age IS shown by its presence in all three patients, the youngest of 
whom was forty-two years of age Two of the three cases had con- 
gestive heart failure In Case 1, auricular fibrillation developed and 
has been mamtamed, either as a transient or permanent disturbance, 
for a number of years in an individual who to judge by the history 
has never had severe hyperthyroidism 

Various features of the behavior of auricular fibrillation have 
been used to support the several views on the cause of cardiac dis- 
turbances m hyperthyroidism Its infrequence m young persons has 
suggested that hyperthyroidism only seriously affects hearts already 
damaged either by age or disease ’’ ® On the other hand, its occa- 
sional occurrence in young persons, in whom the degenerations of 
age or the presence of other types of disease are not likely, has been 
taken to mdicate that hyperthyroidism produces a specific heart 
lesion The occasional onset of auricular fibrillation early in the 
course of hyperthyroidism before the metabolism has been greatly 
elevated and the work of the heart much increased has been inter- 
preted to suggest that a toxic myocardial effect is important in 
deranging the heart The fact that fibrillation and failure may 
disappear with abolition of the hyperthyroidism and no trace of dis- 
ease remain has been used to favor the view that overwork is the mam 
responsible factor These several different interpretations that have 
been put upon auricular fibrillation show well the difficulties that 
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stand in tlie way of establishing a single cause for the behavior of the 
heart in hyperthyroidism 

Cardiac Enlaigement in Hyperthyroidism — The question of 
whether the heart enlarges in hyperthyroidism is an important one 
but not an easy one to settle, and different opinions regarding it have 
been expressed Recently, Margolies, Rose and Wood^® analysed 
these opinions and found enlargement reported in from 25 per cent 
to 80 per cent of toxic thyroids when coexistent organic heart dis- 
ease was rigidly excluded, the incidence fell to from 26 per cent to 
32 per cent Therefore, enlargement apparently occurs in approxi- 
mately one-third of all toxic thyroids Since these statistics have 
been derived mainly from living cases, the enlargement reported 
mcludes both dilatation and hypertrophy It is fairly generally 
agreed that dilatation does sometimes occur with severe thyrotoxi- 
cosis to which the heart responds badly, bemg almost always seen in 
association with auricular fibrillation or flutter and congestive failure 
The chief discrepancies m opmion concern hypertrophy Recently 
HurxthaP® has stated that if hypertrophy occurs m undiseased hypei- 
thyroid hearts it is slight On the other hand, Kepler and Barnes®® 
in a recent study of eighty-nme necropsied cases which were free of 
hypertension and organic heart disease found hypertrophy in as much 
as 49 per cent of thyrotoxic subjects This, therefore, like so many 
features of the thyrotoxic heart is unsettled and uncertain 

So far as it bears on the causes of thyrocardiac disease, the inter- 
esting fact IS not so much that hypertrophy is present in more than 
one-third of all cases but rather that it is absent in more than half 
Two of our cases are mterestmg in this connection Cases 1 and 3 
both had evidence of cardiac derangement in the form of auricular 
fibrillation in Case 3, this was accompanied by severe congestive 
failure In both, hyperthyroidism had existed for a considerable 
period Neither had demonstrable evidence of any cause for the 
cardiac derangement other than thyrotoxicosis, although both were 
in an age group where degenerative changes might be expected 
Neither showed evidence of cardiac enlargement by clinical or 
roentgen ray study It is certainly very unusual to find severe heart 
failure of the ordinary types develop and exist for three years in a 
patient of sixty (Case 3) who does not show obvious cardiac enlarge- 
ment Such instances in which fibrillation and congestive failure 
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occur witliout obvious hypertrophy have been constiued ns evidence 
against the hypothesis which attributes cardiac failure in hyperthj^- 
roidism entirely to overwork, since the principal effect of overwork 
as we know it in other forms of cardiac dysfunction is hypertiophy 
However, to some observers this is not an entiiely convincing objec- 
tion since there is some evidence to indicate that the type of cardiac 
overwork in hyperthyroidism and hypertension, for example, is not 
the same, and may affect the heart differently In hyperthyroidism 
the greatly increased circulation rate results in an increase in the 
work that the heart must do per minute but not per beat, whereas m 
hypei tension, the circulation rate is not materially altered and the 
increased effort of the heart is directed toward overcoming peripheral 
resistance It has been suggested that increased work per beat as 
well as per minute is necessary to produce cardiac hypertrophy 

Angina, Pectons in Hyperthyi oidism — ^Attacks of precordial 
pain which have all the characteristics of angina pectoris are occa- 
sionally seen in older thyrocardiacs, they are rare in young sub- 
jects ^ 24 ipy-g present an instance of angina pectoris 

in a young woman with hyperthyroidism 

Case 4 — M C , white, aged twenty five, is said to have had a goiter since 
the age of seven When fourteen, metabolic rates varying from plus 26 per cent 
to plus 58 per cent were discovered and led to hgntion of the superior thyroid 
artery Following this, she did well until June, 1033 At the age of fifteen she 
married and has borne five children During her last pregnancy she became 
slightly edematous and her blood pressure became elevated but subsided after 
delivery in May, 1933 Several weeks later symptoms of hyperthyroidism re 
turned, the metabolic rates rangmg from plus 30 per cent to plus 49 per cent 
A subtotal thyroidectomy was performed in August, 1933 At this time her 
blood pressure was systolic 100, diastolic 95 The operation greatly improved 
her and she remained in good health until three months ago when there was a 
return of nervousness and palpitation, but no loss of weight 

Five weeks ago while walking on the street she was seized with a sudden, 
very severe precordial pain vhich radiated to the left arm This forced her to 
stop, cling to her companion for support, and produced the sensation of impend 
ing death Its duration was several minutes Soreness remained in the left chest 
for four days afterward. During the five weeks she has been under observation, 
she has had two similar attacks which had all of the characteristics of angina 
pectoris 

The physical examination during the present admission has been largely 
negative except for slight tremor of the fingers and a moderately rapid pulse 
There are no eye signs and no palpably enlarged thyroid The metabolic rates 
have been plus 23 per cent , plus 21 per cent and plus 25 per cent The exam 
ination of the heart is negative there is no enlargement, and there are no 
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murmurs The electrocardiogram has been normal both during and between the 
anginal attacks The blood pressure is now systolic 135, diastolic 88 

Comment — ^We have often wondered why the anginal syndrome is 
not more common in hyperthyroidism , for a consideration of certain 
established facts concerning the dynamics of the cii dilation in hyper- 
thyroidism suggests that angma pectoris under certain circumstances 
should not he unexpected The work of the heart at rest may he 
increased as much as 50 per cent in hyperthyroidism During 
exercise or emotional stress, it is even more greatly increased "We 
cannot say that normal coronary arteries cannot meet the great 
demands thus created, hut it seems plam that badly, or perhaps only 
slightly inefficient arteries may fail under the strain of thyrotoxi- 
cosis It has been pomted out that the lowering of the mean pres- 
sure which often occurs m hyperthyroidism may decrease the coronary 
blood flow and thus become another factor in precipitating anginal 
attacks 

Angina pectoris m young individuals with hyperthyroidism, who 
show no demonstrable evidence of cardiac disease, would constitute 
strong evidence that thyrotoxicosis damages the heart, for it is not 
piobable that an undamaged heart would fail under the stress of 
hyperthyroidism to the extent of developing angina pectoris The 
case we are discussmg does not warrant this deduction , for, although 
there is no physical evidence of heart disease at present, there is a 
history of antecedent hypertension For this reason it is safer to 
believe that this is an instance in which hyperthyroidism has precipi- 
tated angma pectoris in a heart which is perhaps slightly damaged 

SUMMARY 

Four cases of hyperthyroidism have been presented and discussed 
In three, the diagnosis was somewhat obscured because the manifes- 
tations of the disease were somewhat atypical, and because evidences 
of cardiac derangement of one form or another dominated the clinical 
picture The fourth was a case of angina pectoris m a thyrotoxic 
woman of twenty-five years, who presented no definite evidence of or- 
ganic heart disease The atypical forms of hyperthyroidism shown by 
these three cases were (1) Low-grade but long-continued thyrotoxi- 
cosis, the only evidence of hyperthyroidism apart from unexplained 
auricular fibrillation was constant variation m weight (2) Apathetic 
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hyperthyroidism the usual nervous manifestations of the disease 
were conspicuously absent and were replaced by apathy (3) Hyper- 
thyroidism m an old man in whom the thyrotoxic manifestations 
might easily have been attributed to the degenerative changes of 
senility 

The present views regardmg the causes of the cardiac manifesta- 
tions of hyperthyroidism have been reviewed Auricular fibrillation, 
cardiac hypertrophy, and angina pectoris, particularly in their rela- 
tion to the cause of thyrocardiac disease, have been discussed 


We wish to express our appreciation to Dr T G Schnahle and to 
Dr P A McCarthy of the Philadelphia General Hospital for allow- 
mg us to use Cases 2, 3, and 4 We are also very grateful to Dr D L 
Parley of the Pennsylvania Hospital for permitting us to use Case 1 
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These is no other field m medicine, to-day, that is attracting as 
much attention from physician, physiologist, pharmacologist, anato- 
mist, biochemist, as that of endocrinology To meet the universal 
enthusiasm "with -which endocrine gland products are prescribed, the 
clinician is bombarded with pamphlets extolling the virtues of various 
endocrine preparations, some offered as extracts of single glands, 
others as mixtures of many glands In many mstances, these prepara- 
tions are inert and exert no more therapeutic effect than tap water, 
in other instances they may even be harmful to the patient It be- 
hooves us, therefore, to adopt a critical attitude towaids the use of 
endocrine gland products, for endocrinology offers abundant oppor- 
tunity for makmg fanciful statements To know what therapeutic 
agents to give a patient suspected of having some disorder of the endo- 
crine glands, one must necessarily make the proper diagnosis and 
here the sound prmciples of general medicine must apply No 
amount of laboratory data and hormone studies will replace clinical 
acumen and experience 

Let me illustrate this point by two recent experiences Mrs M , 
aged thirty-four, began to complam of a lump m the neck which had 
been present about one and a half years She had developed grad- 
ual weakness and tiredness in her legs, particularly after walking 
some distance There had been a loss of forty pounds in weight dur- 
ing a year About one year before, she had begun to see double for 
which an oculist prescribed glasses Because of the weakness, the loss 

• This 18 the seventh of a senes of lectures on applied Drug Therapy given at 
the Philadelphia General Hospital under the auspices of Dr Truman Schnabel, 
March 22, 1937 
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of -weiglit, the presence of an adenoma of the thyroid gland and a basal 
metabolic rate of pins 11 per cent, a diagnosis of hyperthyroidism 
-was made Surgical intervention -was contemplated However on 
account of the presence of dysphagia, diplopia and ptosis of both eye- 
lids, the diagnosis of myasthenia gravis was later substituted The 
patient was placed on prostigmm and glycm This treatment brought 
about great improvement in her condition and she was able to resume 
her household duties 

The history of the other patient illustrates quite well how much of 
a clinical waste basket endocrinology is fast becoming This applies 
particularly to the too frequently made diagnosis of Cushing’s syn- 
drome Mrs A K age, thirty-six years, (service of Dr Edward S 
Dillon), had been well until 1918, when she contracted influenza, 
Since then she had gained excessively in weight, hair had grown on 
the face and she had developed amenorrhea Eor the two years 
prior to admission to the hospital, she suffered fiom attacks, two to 
three times a week, lasting three to five hours, during which a flush 
appeared upon the face, the eyes became red and she drooled saliva 
When the attacks were on the patient did not move her limbs and 
would not talk When the attacks subsided, she could move about 
somewhat and at times became delirious Examination showed a 
middle aged, obese woman with most of the fat distributed over the 
trunk The hands and feet were small The chest was masculine in 
shape , the breasts were flat and atrophie There was a heavy growth 
of hair on the chin and upper lip Pubic hair was feminine in dis- 
tribution The examination of the lungs and heart revealed no gross 
abnormality The blood pressure was systolic 160, diastolic 110 
The examination of the abdomen revealed nothing abnormal The 
examination of the skull was negative The visual fields and ocular 
fundi were normal The basal metabolic rate was plus 2 per cent 
The sugar tolerance test gave the curve characteristic of diabetes 
mellitus The diagnosis of Oushmg’s syndrome or a tumor of the 
adrenal cortex was made Eetrograde pyelograms of the left kidney 
showed dilatation and elongation of the pelvis and major calyces and 
the presence of an adrenal tumor was suggested by the roentgenologist 
The patient was submitted to an exploratory operation Ho tumor of 
the adrenal was found The left adrenal was removed together with 
a portion of the tail of the pancreas which has been mobilized during 
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the operation After operation the patient went into shock and in 
spite of treatment failed to rally She died thirty-six hours after the 
operation The autopsy showed no abdominal abnormalities The 
microscopic examination of the brain showed degeneration of the 
tuher-cmereum and of the cerebellum probably due to encephalitis 
In applymg therapeutic measures m endocrine gland disturbances, 
one should bear in mind that endocrine upheavals are usually of the 
hyperfunctionmg or hypofunctioning types Therefore, the thera- 
peutic program consists either of replacement therapy or the use of 
means medicmal, surgical or radiological to depress the functionmg 
of the overactmg gland Another factor to hear in mind is that in en- 
docrine gland disturbances, just as in other medical conditions, the 
dosage of a certain endocrme compound varies m individual cases ^ 
In endocrmology this is particularly to he stressed, because the in- 
herent capacity of tissues to respond to endocrme stimulation vanes 
m different persons Take for mstance thyroxin Equal amounts 
of this compound wiU produce different effects in different individ- 
uals, not only in so far as the cardiac, nervous or other bodily tissues 
are concerned but also as regards the effect upon the basal rate ® The 
interrelationship between glands of internal secretions is so strikmg 
that frequently the function of an endocrme organ is mfluenced by 
the abnormal functionmg of other endocrme organs This intimate 
functional interrelationship between various ductless glands occurs 
through the mtermediary of the autonomic nervous system Consider 
the well known clinical facts of the interaction between the thyroid, 
the adrenals and the autonomic nervous system The clinical picture 
of Graves’ disease is made up largely of symptoms due to disturbance 
of the sympathetic nervous system conditioned by excessive adrenal 
secretion However, the therapeutic approach is primarily through 
the thyroid A combmed disturbance of several endocrme glands in 
one person, or as it is called the pluriglandular syndrome, requiring 
the administration of pluriglandular products, is, in my experience, 
rarely met with It is usually one gland which is primarily disturbed, 
although other glands may secondarily partake m the disorder Other 
facts that should he home m mmd are that a ductless gland is not 
stimulated by its own secretion, and that the prolonged use of glandu- 
lar products may not only produce a refractory state, supposedly be- 
cause of anti-hormone formation, hut may actually inhibit secretion 
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of other glands Thus, for instance, there is enough experimental 
evidence to show that prolonged administration of female sex hormone 
will inhibit the gonad stimulating function of the anterior pituitary 
lobe ® Eelatively large doses suppress the diabetogenic function of 
the anterior pituitary * The inhibition of the diabetogenic factor of 
the hypophysis through theelin mjections is said to alleviate diabetes 
mellitus For the present at least, this procedure in the clmic seems 
unwarranted and should await further trials. 

This preface leads to a clinical appraisal of the value of endocrine 
gland products m disorders of the endocrine glands I shall begin 
with disturbances of the thyroid gland From a therapeutic point of 
view it is convenient to group them mto the hyperfunctioning and 
hypofunctioning types The hyperfunctionmg type may manifest 
itself clinically as toxic diffuse goitre, toxic nodular goitre and mono- 
symptomatic type ° In hyperthyroidism, the plan of attack consists 
in measuies to reduce the hyperactivity of the thyroid gland The 
three measures most commonly employed are 

1 Iodine administration 

2 Irradiation 

3 Surgery 

Iodine metabolism is closely related to the thyroid gland parallelmg 
the relation of carbohydrate naetabohsm to the pancreas or of calcium 
metabolism to the parathyroid glands The thyroid gland when se- 
cretmg normally contains about 2 0 mg of lodme per gram of 
dried gland Thyroxm, the crystalline active principle of the thy- 
roid, is high m lodme content, consisting of 65 per cent iodine 
Iodine IS essential in the treatment of hyperthyroidism The action 
of iodine in hyperthyroidism can best be lEustrated by a contrast of 
the histology of the normal gland with that of the gland after iodine 
therapy The normal secreting unit of the thyroid gland is the 
follicle It is a rounded, grape like, closed vesicle, lined with fiat, 
cufaoidal, epithelial cells Within the lumen of the vesicle, there is 
a moderate amount of well stained colloid material In hyperthy- 
roidism, the epithelial cells become high columnar m character and 
form many papillary like projections mto the lumen of the acinus 
The stainahle colloid within the lumen is greatly decreased m amount 
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The iodine content of the gland is lowered to as low a figure as 0 4 
milligram per gram of dried gland The iodine in the hlood, at tins 
time, rises in amount from a normal of 11 gamma per 100 cc blood 
to a value of 15 to 39 gamma per 100 cc hlood ® Curtis'^ found an 
increased blood value in hyperthyroidism to average twenty-seven 
micrograms per cent The urinary iodine excietion is increased to 
several times its normal The average noimal mine iodine elimina 
tion IS between thirty-six to seventy-eight micrograms per twenty 
four hours ® When the hyperthyroid patient is placed on iodine, cer 
tain involutional changes occur in the thyroid gland There is a 
shrinkage of the high columnar cells and they appear first ciiboidal, 
then flat cuboidal, and within the acinus there is an inci eased accumu 
lation of heavily staining colloid material The number and the size 
of the papillary infoldings decrease, the iodine content of the gland 
rises sharply and may be as high as eight milligrams of iodine per 
gram of dried gland ® The iodine rise somewhat parallels the increase 
in stainable colloid The vasculaiity of the gland diminishes The 
gland becomes firm and as a result of the increased size of the follicles, 
the vascular and lymph channels become for a tune obstructed “ 
Because of the obstruction, due to pressure from the accumulated col 
loid, less thyroxin enters the blood stream, and the manifestations 
of the disease are greatly lessened in intensity The blood iodine level 
as well as the basal metabolic rate decrease The basal metabolic rate 
IS lowered 2 to 4 points daily on iodine administration In our ev 
peiience, however, there is no con elation between the clinical seventy 
of the disease, the basal metabolic rate and the concentration of the 
blood iodine The pulse rate, dyspnea and palpitation decrease and 
there is noted a most pronounced effect on the nervous and gastro- 
intestinal symptoms The patient generally gains weight, enjoys a 
feeling of comparative well being both mentally and physically His 
nervous tension relaxes 

This iodine remission occuis in the majority of cases in from seven 
to fourteen days It is this involutional stage, which is generally 
agreed upon to be the ideal time for surgical intervention If tl^c 
patient is not operated upon at this favorable time, the symptoms of 
hyperthyroidism usuaUy return There results an increase in tbe 
basal metabolic^ rate, the tachycardia, the loss of weight and the 
nervous instability The administration of iodine may become less 
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Aljxcdema m woman aged fifty-four 

A Note bloated pufT> face dull expression coars;e hair Obesity Swelling of both 
ankles legs and wrists Ba«ial metabolic rate 42 per cent minus Blood cholesterol 400 mg 
per cent per 100 cc blood Patients complaints were hoarseness deafness, mabiUty to 
concentrate 

B Same patient after fi%e months treatment with desiccated thjroid 
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effective and one may have difficulty m bringing about another iodine 
remission The patient is said to have become “iodine fast” The 
surgical risk at this period is great To overcome the patient’s re- 
fractoriness to iodine one should completely withdraw iodine admin- 
istration for a period of from two to four weeks and then place him 
again on iodine It is to be emphasized that according to the expeii- 
ence of most clinicians, iodine does not produce any permanently bene- 
ficial effects on the course of the disease The cause of this probably 
lies in the fact that the temporarily decreased vascularity which occiiis 
during mvolution is no longer in evidence since the blood vessels and 
lymph channels adapt themselves to the new conditions and thyroxin 
enters the blood stream in mcreased amounts 

Nodular toxic goitre is effected in a similar manner by iodine 
and exhibits the same cycle of cell changes but more iriegularly and 
to a lesser degree It should be used preoperatively in the same man- 
ner as m diffuse toxic goitre The fear that the nodular toxic goitre 
may be made worse by iodine is not confirmed by clinical experience 
One IS, therefore, forced to conclude that both in diffuse and nodular 
toxic goitres, operation offers the best therapeutic approach after the 
proper preparation and in the great ma3onty of patients will resnlt in 
marked clinical improvement or cure 

Iodine should be used postoperatively to prevent excessive regen- 
eration of the remainmg thyroid gland The dosage of compound 
solution of iodine is usually ten minims three tunes a day for a period 
of ten to twelve days before the operation One may prescribe five to 
ten minims of a saturated solution of potassium or sodium iodide ouce 
daily After the operation, the patient is placed on ten minims of 
compound solution of iodine three times a day for one month and then 
again on ten minims once daily during the second month After the 
regenerative period the patient should be advised to use iodized salts 
or to take a ten milligram iodine tablet weekly The clinical value 
of iodine in preventing recurrence has been questioned recently 
It should be remembered that in goiterous regions larger amounts of 
iodine are required than in nongoiterous areas It is well known that 
the severity of the disease is greater in the goiterous regions than in 
the non-goiterous regions However, large amounts of iodine are not 
necessary An excessive dose does not necessarily give the desired 
optimum response There appears to he a definite thieshold beyond 
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■nliicli the body -will not tahe up at one time any further amounts of 
iodine It -will he excreted by the kidneys and will have no beneficial 
efiFects Iodine then is used preoperatively to prepare the patient for 
a thyroidectomy, postoperatively to prevent regeneration and recur- 
rence of the disease In addition to iodine, rest, sedatives, such as 
bromides or phenobarbital, a high carbohydrate diet to store glycogen 
in the liver, and mcreased fluid intake are of great benefit as preopera- 
tive measures In certain mild cases lodme may be used as an ex- 
pedient These are the cases in which the fire smolders for years , m 
such cases lodme may relieve symptoms It is best in these chionic 
cases to discontinue iodine from seven to ten days each month 

It IS to be regretted that exceptmg a small series of cases reported 
by Kassel, Lieb and Hyman^^ and those of Thompson et al (whose 
patients received syrup ferrous iodide) no other study is known of 
consecutive cases of hyperthyroidism treated with iodine alone As 
Beckman^® states “what the surgeons are prone to forget is that not 
all physicians aie using iodine unskilfully How are they using it 
and with what results, that I do not know, but some day the answer 
will be forthcoming ” 

The value of irradiation in hyperthyroidism is controversial at the 
present time In some patients it seems to be effective but is inferior 
to opeiation 

Thyroid hypofunction is observed in 

1 Simple goitre 

2 Myxedema 

a Infantile cretinism 
b Adult Gull’s disease 

Marine and Kimball have shown in their work at Akron, Ohio, that 
simple adolescent goitre is easily pieventable by the use of iodine^® 
Simple goitre develops most often before sexual maturity, especially 
in girls It also appears not infrequently during pregnancy and 
lactation, and during the decline of sexual life The symptoms are 
few and are not serious except when the goitre is large enough to 
cause displacement of the larynx and trachea and interfere with res- 
piration Goitre IS generally held to be due to a deficiency of iodine 
That withdrawal of iodine fiom human diets is responsible for de- 
velopment of goitre, IS evident from the experience with Indian tribes 
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Indian tribes wbich aie free fiom goitre when living on a salmon 
diet which is iich in iodine, develop goitres when salmon is excluded 
from their diet The normal need for iodine vanes with different age 
groups, physiologic cycles of life and geographic locations However, 
an adult requires from 0 04 to 0 08 mg per day Thompson^^ cal- 
culated that the iodine requirement of the normal thyioid is about 
0 2 mg a day Tor the prevention of goitre one may use iodized 
table salt furnishing approximately 1 0 mg of iodine each day, or 
admmister a chocolate coated tablet containing 1/6 of a gram of 
organic iodine once a week throughout the school year and during 
piegnancy The following preparations are used lodocasein, lodo- 
starin, oridon For treatment of simple goitre small doses of iodine 
may m some cases decrease the size of the goitie, although in the 
ma3ority of instances it is not curative The reason that iodine is 
so ineffective is due to the deficiency of the cells lining the acinus and 
to their inability to manufacture sufficient thyroxin The administra- 
tion of small doses of desiccated thyroid, e g , one grain three times 
daily, will put these cells at rest until the coUoid can be absorbed and 
the cells come back to normal 

According to Morel,^® cretinism originates duiing fetal life or in 
infancy It is due to total failure of thyroid function It frequently 
results from hypothyroidism in the piegnant mother or because of 
insufficient lodme in food of the pregnant mother The intimate 
interrelationship between the thyrotiopic hormone of the interior 
pituitary and the thyroid gland must be borne in mind in eonsideimg 
the pathogenesis of cretinism In the light of this interrelationship 
there is a possibility of a primary insufficiency of the anterior 
pituitary as a contributory factor in the origin of cretinism When 
treated very long and persistently with thyroid extract, cretinism may 
improve Childhood myxedema gives a better response to thyroid 
extract 

Patients with fully developed myxedema (GuU’s disease) are com- 
paratively rare It is occasionally seen in women at the menopause 
whose hypothyroid syndiome may be masked by the vasomotor symp- 
toms of the menopause The full blown picture of myxedema de- 
velops usually when the basal metabolism level has persisted below 
minus 30 per cent for weeks and months Postoperative myxedema 
13 not an uncommon occurrence among patients in thyroid clinics 
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Three such patients were studied m the Endocrine Clinic of Temple 
University Hospital in the past two years whose outstanding mani- 
festations were weaiiness, tiredness and severe anaemia Two of them 
responded to oral administration of iron and desiccated thyroid, and 
in the third patient, intramuscular liver injections had to he resorted 
to in addition to the iron and desiccated thyroid therapy 

Hypothyroidism without myxedema is of frequent occurrence 
These patients present a paucity of physical signs They may he un- 
derweight rather than overu'eight Their complaints are varied and 
bizarre Tiredness and lack of enduiance are prominent features in 
their histones Most of them complain of being nervous and irritable 
and they suffer from attacks of depression Neurasthenia or hyper- 
thyroidism IS frequently suggested The internist is often surprised 
when it turns out that they have a high blood cholesterol and low 
basal metabolic rate It is noteworthy that the complaints of these 
patients have no special reference to any particular oigan Constipa- 
tion with hypoperistalsis is commonly present in this group of pa- 
tients Lisser^^ has recently given a good description of “The ca- 
pricious vagaries and hidden hmts of thyroid failure” 

There are two different strengths of thyroid substance exclusive of 
the ciystalline hormone thyroxin Thyroid USE (desiccated thy- 
roid) IS standardized to contain 0 17 to 0 23 per cent iodine An- 
other method of designating strength of thyroid preparations has 
grown out of the practice of some pharmaceutical houses to label their 
product in terms of fresh rather than desiccated gland substance It 
should be remembered that one gram of desiccated thyroid gland sub- 
stance IS roughly equivalent to five grains of fresh gland These 
variations in strength of preparations should be kept in mind when 
prescribing thyroid medication It is safe to begin with one half 
gram desiccated thyroid extract once or twice daily If no untoward 
symptoms develop within ten days, such as nervousness, excitability, 
excessive perspiration, palpitation, loss of weight, the dosage may be 
mcreased until a “maintenance dose” is reached The average main- 
tenance dose in a patient with myxedema is about three grains daily 
In some patients the dose required may be considerably larger and 
may be continued for weeks without the production of untoward symp- 
toms On the other hand, it should be borne m mind that large doses 
may induce acute symptoms of thyrotoxicosis m a comparative short 
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period of time In one of our patients Tvitli colloid goitre and a basal 
metabolic rate of minus 6 per cent , the administration of two grams 
of desiccated thyroid three times daily for a period of three weeks has 



brought about an acute attack of thyrotoxicosis The best method 
of treatment, therefore, is to administer small doses and gradually in- 
crease until the minimum amount is given that will maintain the pa- 
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tient at a normal metabolic level In tbe milder form of hypothyroid- 
ism, the patient’s gland may resume, more or less, its function and the 
mamtenance dose may be decreased or omitted altogether However, 
such instances aie raie In the majority of patients, the admmistra- 
tion of thyroid will have to be continued for many years similar to 
insulin administration m diabetes meUitus 

Thyroid extract has also been found useful m some non-thyroid 
conditions on account of its diuretic effect In a patient with nephro- 
sis at the Philadelphia General Hospital, service of Dr Schaefer, with 
a blood cholesterol of 810, improvement was brought about when desic- 
cated thyroid was admmistered, after all other measures failed Thy- 
roid extract may also be given to stimulate other endocrine glands 
such as female gonads and the pituitary In obesity, desiccated thy- 
roid IS still a useful diug when given under a physician’s supervision 
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DIABETICS— WHAT OF THE FUTURE?-*- 
By I I LEMANN, M D , F A C P 

Professor of Clinical Medicine, Tulane University School of Medicine, Chief 
Medical Service, Toiiro Infirmary, New Orleans, Louisiana 


What of your future as an individual diabetic, -wbat of the futuie 
for all diabetics, -what direction -will further investigations take, what 
improvements may -we expect in the treatment of diabetes ? 

When I ask these questions I cannot help hut think back to thirty 
years ago when I was seeing my first cases of diabetes, and to the 
answers I had to give mothers of diabetic children and to diabetic 
patients to questions exactly like these I remember particularly how 
painful then were my experiences with children , how pitiful these 
little ones were, and how much courage one had to inspire in the 
heaits of their mothers who saw them actually fading away under 
their eyes Even then it was my custom to say, “Hold fast, obey the 
rules even though they seem to torture the little one by nnnecessaiy 
depiivation in view of the utter lack of promise of cure or indeed of 
prolongation of life Hold fast because some day will come a mate- 
rial, probably from the pancreas, which will furnish what the little 
patient lacks, and will serve to keep and maintain him I do not 
know when that will come, hut if your child is here then he will bene- 
fit by it If it comes soon after his death you may repioach yourself 
foi not havmg, in spite of your trials, struggled to prolong his life ” 
How happy we are to-day to contrast this picture with the happy, 
joyous, apparently healthy, diabetic children who are growing up 
around us since the inauguration of the insulin era Diabetic coma 
in those pre-insulin days, too, was uniformly fatal and was respon- 
sible for a laige proportion of deaths m diabetics To-day, the deaths 
from diabetic coma have dwindled because diabetic coma is not so 
fiequent, and because lu a number of series of diabetic comas the 
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moitality rate lias langed from five to ten per cent, instead of the 
former liundied per cent I lemember, too, the dietetic difiiculties 
not only of those days of thirty years ago, hut of the nearer times of 
the Allen under-nutrition treatment, and I contrast those diets with 
the generous and appetizing diets of these high carbohydrate feeding 
days I recall, too, that formerly the diabetic was a “noli me tangere” 
for the suigeon, whereas to-day the diabetic may safely share in all 
the benefits of modern surgery Nor must I forget to enumerate 
among the blessings that have come to the diabetic withm the span of 
my professional life the new gift of protamine which has reduced the 
number of injections, and which promises even greater freedom of 
life than has previously been the lot of the diabetic 

I am still in the habit of saying to my patients, “Hold fast, obey 
the rnles, make sure by obeymg them that you will so prolong your 
life and health that you will be here as long as possible to share the 
blessings that are still to come ” Just as I was sure that some day 
insulin would come, so am I now sure that we have not yet reached 
the limit of what can be done to help the diabetic, nay even to prevent 
his diabetes, or even to cure it when once established It is the theme 
of this paper to develop the basis for this belief The last twenty 
yeais have pioduced so much in the way of a better understanding of 
the physiology of the metabolic processes disturbed in this disease 
that w^e cannot hope for much more development of our knowledge 
in this direction Yet there are still some phases of the inter-relations 
of the endociine glands which remain to be explored It may well be 
that some of the new light that is to come in the future will shine 
from this direction The occurrence of glycosuria in hyperthyroid- 
ism has been well known for a long time The distinction between 
the glycosuria of hyperthyroidism and true diabetes has not been so 
long known, and as a matter of fact is not clearly made to-day Joslin, 
for example, distinguishes between the glycosuria of hyperthyroid- 
ism and true diabetes on a purely arbitrary basis “It is our rule to 
regal d a blood sugar of 0 17 per cent following a meal as indicative 
of diabetes When diabetes and hyperthyroidism co-exist, 

then it IS helpful to raise the post prandial value for venous blood 
from 0 17 to 0 20 per cent , thus excluding a large number of indi- 
viduals who otherwise would seem to have been cured of their dia- 
betes following a successful thyroid operation Still less understood 
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IS tlie occurrence of undoubtedly a true diabetes concomitantly with 
hyperthyroidism, and the undoubted reduction in the insulin re- 
quirement in such a patient following subtotal thyioidectomy It is, 
of course, believed that this reduction m the insulin requirement is 
largely due to the slowing of the metabolism, and indeed thyroid- 
ectomy has been proposed and earned out as a mode of treatment of 
diabetes mellitus without hyperthyroidism ® It is by no means 
certain, however, that the role of the hyperactive thyroid in diabetes 
IS merely that of instigator of increased metabolism Further inves- 
tigation may teach us even more than we now know of the antagonistic 
action of thyroxin and insulin Similaily we may look forward to 
the extension of our knowledge concerning the relation of the hypoph- 
ysis to the pancreas, or at least the hypophyseal secretion to insulin 
I have time to allude only cursorily to the contributions of Hoiissay,^ 
Barnes and Began,® and Long and Liikens ® Houssay and Biasotti 
showed that pancreatectomy produces an intense diabetes in toads 
If the pituitary, or only its glandular lobe, were removed, pancre- 
atectomy did not provoke glycosuria and the blood sugar increased 
slightly or not at all If then the anterior lobe of the hypophysis 
were implanted beneath the skin an intense diabetes was observed 
The frequent occurrence of glycosuria in patients with aciomegaly 
(in which disease there is usually an adenoma of the pituitary) was 
early remarked upon by Pierre Mane and others, and has been com- 
mented upon by numerous authors since There have been, how- 
ever, laboratory demonstrations showing the effect of injections of 
extracts of the anterior pituitary lobe producing hyperglycemia and 
glycosuria Houssay and his co-workers'^ have found such an action 
even in animals previously deprived of the thyroid and hypophysis 
I must refer briefly to the effect of epinephrin injections in pioducing 
hyperglycemia, and to the increase in sensitivity to insulin caused by 
the removal of the adrenal glands The inter-relations of these vari- 
ous endocrme glands stdl remain a mystery, and in that mystery 
possibly lies the explanation of the disease which we call diabetes 
The chain of circumstantial evidence incriminating the pancreas, 
and specifically the islands of Langerhans, would seem to have been 
closed by the demonstration of the control of experimental diabetes by 
insulin first the demonstration by Minkowski and von Mering that 
pancreatectomy makes experimental animals diabetic, next the dem- 
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onstration by Opie and others of the hydropic degeneration of the 
islet cells, then successively the failure aftei many attempts to pro- 
duce a pancreatic extiact capable of controlling diabetes, the suspicion 
that this failure was due to the digestive action of the pancreatic 
enzymes upon the internal secretion, the demonstration by Allen and 
others that ligation of the pancreatic duct causes atrophy of the acmar 
tissue leaving the remnant composed entirely of islet tissue, the ani- 
mal remammg non-diabetic until this remnant was subsequently le- 
moved, the preparation of insulin by Bantmg and Best from such a 
pancreatic lemnant The conclusion would seem to be mescapable 
that the site of the disease in diabetes is in the islands of Langerhans 
When we turn, however, to find the corpus delich, as the lawyers 
w^ould put it, and produce evidence of the damage or destruction of 
this islet tissue, we fail utterly ® Particularly impressive is the re- 
port of Shields Warren who m a senes of three hundred autopsies on 
diabetic patients found no changes in the pancreas that were not also 
found m normal people, but he found these changes more frequently 
in diabetics In twenty-five per cent of the autopsies on diabetics he 
found no changes in the pancreas at aU ® Joslm^° has reviewed the 
evidence of regeneration of the islet tissue, occurring not only in 
the pancreatic remnants of partially depancreatized dogs but also in 
the pancreas of non-diabetic patients dying of other causes, and in the 
pancreas of diabetic patients dying of various causes Similarly, 
hyperplasia of the islet tissue has been found in the fetuses of diabetic 
mothers In the light of such evidence of regeneration and of hyper- 
plasia the thought arises of the possible chance of developing treat- 
ment directed to the production of such a hyperplasia, if further in 
vestigation may convmce us that such a procedure would be of benefit 
to the diabetic In this connection one remembers cases of spon- 
taneous hypoglycemia of extreme grade which have been reported as 
apparently due to carcinoma of the pancreas If the hypermsulin 
ism in these patients is due to the increase in the number and func- 
tion of the islet cells because of the neoplasm we may ask ourselves, as 
I have indicated, whether we may not produce an increased insulin 
function by a method still undetermined Before I leave this sub- 
ject of the pathology of the pancreas I wish to quote with emphasis 
what Joslin has written, “Indeed, one is tempted to wonder whether 
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the changes in the islands may not be the result rather than the cause 
of diabetes 

Consideration of the field of etiology brings no further clue as to 
the probable nature of the disease It cannot be doubted that adi- 
posity IS associated with diabetes, — ^more than half of the diabetics 
are, or have been, fat, but to say that the two, diabetes and adiposity, 
are associated is not the same as attributmg one to the other It may 
well be that the metabolic fault which produces diabetes is the same 
fault that pioduces adiposity, or it may be that faulty habits of living 
(under-exercising and over-eatmg) favor or precipitate the meta- 
bolic dysfunction which we know as diabetes as well as pioduce 
adiposity The role of heredity in the production of diabetes is a 
strong one Diabetes seems to be a recessive characteristic in the 
klendelian sense To recognize this does not necessarily imply the 
acceptance of some fundamental structural somatic abnormality passed 
on from generation to generation When I consider these two factors, 
adiposity and inheritance, together I am not altogether convinced of 
Joslin’s dictum that ^‘Jews are diabetic not because they are Jews 
but because they are fat Jews ” I have seen too many thin diabetic 
Jews to be able to subscribe to this In searching for an explanation 
for the frequency of diabetes among Jews I have had my attention 
arrested by two facts The first of these concerns the inbreeding of 
the J ews I believe it is not well known that throughout the Middle 
Ages and up to half a dozen generations ago marriages between first 
cousins was not only permitted but encouraged among the Jews In 
addition to this custom which has ceased to operate extensively in the 
last hundred years, we must remember that Jews have been mating 
with Jews and that the opportunity to breed out diabetes has been 
less in their case than m the case of other races less diabetic The 
other fact which I have had in mmd is the well-known nervous insta- 
bility of the Jew There is an unusual lability of his nervous system 
which some of us might be inclined to attribute to the abnormal condi- 
tions of persecution and daily and hourly uncertainty under which the 
Jew has lived in Europe throughout many generations I must con- 
fess, however, that this argument, namely that the lability of the 
nervous system may have something to do with the precipitation of 
diabetes, has lost a good deal of its force by the experience of the 
World War Oertamlj the strain of the war should have caused an 



244 


INTEENATIOKAl CLINICS 


increase of diabetes bad tbis been the case, and I am compelled to 
record the statement of Von l^oorden quoted by Joslin “neu- 

rogenen Diabetes gibt es uberhaupt nicbt, die Kriegserfabrungen 
baben ibn vollends zu Grabe getragen ” (Neuiogenous diabetes docs 
not exist, the experiences of the World War have completely de- 
stroyed this conception ) There remains, however, it seems to me the 
possible conception of the Jews being predisposed to diabetes just as 
we have learned that ceitain anthropological types are predisposed to 
cardiovascular disease and to tuberculous disease Equally futile is 
the consideration of the possible role of infections in diabetes I think 
it may be fairly stated that the overwhelming clinical evidence is 
against the significance of syphilis in diabetes The diabetic may 
become syphilitic, and the syphilitic may become diabetic but the 
two stand in no causative relationship Acute infections do seem 
sometimes to precede the sudden appearance of diabetes in children, 
but this does not necessarily mean that the acute infection has caused 
the diabetes I must close this brief survey of the field of etiology, 
therefore, as I began it There is heie no clue to the nature of 
diabetes 

Diabetes is said to be incurable — once a diabetic, always a dia- 
betic , yet there occurs a rare case that causes us to doubt the absolute 
infallability of this dictum ETearly fifty years ago Naunyn^* re- 
ported such a case “A four year old child, mother and older sister 
diabetic The patient’s urine had been examined fiequently for sugar 
and had always been sugar free The last examination was Novem- 
ber 22, 1871 The child fell ill on November 26 with “Eebris gastnca 
acuta” November 27, night urine contained 5 8 per cent sugar, 
December 3, 3% per cent sugar, December 8, 2 per cent sugar, De 
cember 13, it was sugar free Strict diet which had been instituted 
on November 27 was maintained for some time Then bread and 
milk were permitted Then when the urine continued to be free of 
sugar and the child continued to feel well and to flourish, the diet 
was made more liberal from time to time so that finally the child was 
permitted to take fruit, chocolate and puddings, and all the things 
that children like to eat The sugar never returned and the child de- 
veloped into a healthy young woman who married at eighteen and had 
two healthy children In the course of twenty years no sugar had ever 
been found again ” Priscilla White reported, “Eourteen, in a senes 
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of 1,063 cases of juvenile diabetes, appeared to have spontaneously 
arrested diabetes These cases -were treated m no fashion different 
from the average diabetic child They are now aglycosunc, eating 
freely, not taking insulin, and some have passed insurance evamina- 
tions and tolerance testa From time to time other clinicians hai e 
had the experience that after a more or less extended period a patient 
has been apparently cured and has been able on a most generous diet 
to go without msulin, only later, however, apparently to relapse 
Many of us too have had the experience of finding that a patient ad- 
mitted in diabetic coma and apparently with a severe diabetes would 
turn out to be an extremely mild diabetic The most striking experi- 
ence I have had, however, concerns a man of seventy-three who was 
admitted to Touro Infirmary, April 25, 1926 Diabetes had been 
discovered ten years previously On April 4, 1926, he had found a 
small painful spot on his right foot Four days later insulin was 
started and shortly after this the patient went into coma The blood 
sugar was 190 mg per 100 cc Dnder spinal anesthesia amputation 
was done at the middle third of the leg On July 2Y, 1926, it was 
necessary to amputate the left leg because of gangrene The patient 
had in the meantime been taking a diet of 100 carbohydrate, 40 pro- 
tein and 150 fat, with 18 units of insulin a day, which controlled the 
glycosuria and kept the hlood sugar between 95 and 125 mg per 100 
cc On November 2Y, 1928, he was admitted again because of pain 
in the pit of his stomach He had been on a very low diet , he claimed 
that he took 32 carbohydrate, 50 protein and 60 fat ' ! and 24 units 
of insulin daily The patient vomited while in the hospital On this 
admission traces of sugar were found in the urine and a trace of 
acetone, but no diacetic acid The blood sugar was 200 and the COa 
combining power of the hlood 15 2 volumes per cent In April 1929, 
he was admitted in a similar attack, the hlood sugar being 325 and 
the CO 2 combmmg power 18 Each time it was necessary to in- 
crease the insulin temporarily , on the last occasion he received as 
much as 50 units m twenty-four hours, finally to return again to 
24 units and his very low diet On March 24, 1930, he was admitted 
with pain in his chest, head and shoulders, nausea and vomiting 
Blood pressure was systolic 215, diastolic 90, falling subsequently to 
systolic 180, diastolic 70 An electrocardiogram taken March 31, 
1030, and one on April 4, 1930, showed partial heart block, 4-3 On 
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March 26, 1930, the note was made Heart sounds vague and distant 
Eate slow hut coupling not present Patient denies having taken 
medicine at home This question was asked because of the suspicion 
that he was taking digitalis March 29, coupling present, first heat 
comes in at 180, and disappears at 60, second beat appears at 160, and 
disappears at 70 March 31, pulse and heart rate contmue to be about 
44 The regular beats still seem to come m pairs On October 21, 
1930, he was admitted because that morning at 1 30 a m he had been 
awakened by extreme cardiac pain and dyspnea There were many 
ectopic beats Heart rate was slow, 59 per minute Blood pressure, 
systolic 220, diastolic 122 An electiocardiogram showed partial A-V 
block, 2-1 In the meantime the patient had developed double cata- 
racts during the four years he had been under observation When be 
was admitted again m September 1930, it was found that the blood 
sugar was normal (finding values of 91, 110, 86, 83 mg per 100 cc ) 
and this without insulin The patient continued to take full diet 
including sweets During the time that we continued to observe bun, 
to December 1930, he continued to have no glycosuria and no hyper- 
glycemia On February 6, 1931, I received a letter from his v?ife 
saying that he had died January 26, 1931 Here then was a man who 
because of his diabetes had suffered gangrene of the right leg, and 
amputation, gangrene of the left leg, and amputation, several attacks 
of diabetic acidosis, cataracts of both eyes, coronary occlusion and 
heart block, and yet when he had reached the state of sans legs, sans, 
eyes, and a badly damaged heart he was apparently not diabetic any 
longer 

I summarize the field I have covered There is much evidence of 
disturbed function and very unsatisfactory evidence of organic 
change Are we, therefore, to look upon diabetes as a functional 
disease rather than as an organic one ? May we hope some day to 
discover how the carburetor was put out of order, what put it out of 
Older, and how we may restore it to normal function? It is along 
these lines, it seems to me, that diabetics may look confidently to the 
future 
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Recekt liteiature suggests that hyperprotememia is not as rare 
as commonly believed In addition, it has been sho-wn that the pres- 
ence of hyperprotememia has not only considerable diagnostic sig- 
nificance, hut explains many phenomena heretofore obscure 

It IS the purpose of this paper to review the present knowledge 
concernmg hyperprotememia and to report thirteen additional cases 
Interest m this subject was stimulated when it was discovered that 
persons with hyperprotememia showed occasionally puzzling labora- 
tory findings such as rouleaux fonnation of red blood cells, blood 
which could not be typed for transfusion and high blood calcium 
values 

Peters and Eisenman^ and Osgood,” based on a study of many 
normal mdmduals, give 6 to 8 Gm per cent as the normal variation 
for total proteins with an albumin-globulin ratio varymg from 1 43 
to 1 12 By these accepted standards, a plasma protein of 8 00 Gm. 
per cent or over should be considered as evidence of hyperprotememia 
Table I summarizes the total plasma protein determinations made 
by the clinical laboratories of the Boston City Hospital for the three- 
year period 1934 to 1936 mclusive Of 557 determinations during 

1934, only 0 2 per cent were over 8 00 Gm per cent as contrasted 
with 69 5 per cent which were less than 6 0 Gm per cent During 

1935, of 526 determinations, 1 1 per cent were higher than normal 
and 56 4 per cent less than normal In 1936, 2 4 per cent of the pro- 
tem determinations were over 8 Gm per cent and 49 2 per cent, were 
less than normal 

* From the Fifth (Boston University) Medical Service, Boston City Hospital, 
and the Department of Medicine, Boston University School of Medicine 
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Hypoproteinemia as a contributory cause of edema is so "well 
appreciated that total plasma proteins are almost routinely deter- 
mmed -when this condition is encountered Edema has been in fact 
the mam indication for the determination This explains ivhy more 
than 60 per cent of the values were less than normal 

Tabi-b I 


Summary of Total Blood P) olein Values Determined tn the Clinical Laboratories of 

Boston City Hospital 


Year 

Under 6 0 

Gm % 

60to79 

Gm % 

80Gm % 
or over 

Total 

Deterrmna- 

tions 


%of 


%of 


%o[ 


Number 

Total 

Number 

Total 

Number 

Total 


1934 

387 

69 5 

169 

30 3 

1 

0 20 

557 

1935 

297 

56 4 

223 

42 5 

6 

1 10 

526 

1936 

167 

49 2 

164 

48 4 

8 

2 40 

339 


Tabbe H 


Clinical and Laboratory Data from Cases of Hyperp rotnnemia 


Case 

Se* 

Age 

Diagnosis 

Total 

Pro- 

tein 

grams 

% 

Albu- 

min 

grams 

% 

Globu- 

lin 

grams 

% 

Fibnno- 

gon 

Albumin 

Globuhn 

Ratio 

Takata- 

Ara 

Reaction 

1 

M 

55 

Multiple Myeloma 

12 2 

32 

84 

060 

0 38 

Fositn 0 

2 

F 

50 

Multiple Myeloma 

106 

45 

62 

0 78 

084 

Positive 

3 

M 

63 

Multiple Myeloma 

04 

37 

52 

0 42 

0 71 

Positive 

4 

F 

74 

Multiple Myeloma 

10 8 

12 

96 


0 12 

Positive 

S 

M 

45 

Multiple Myeloma 

96 

20 

76 

0 55 

0 27 

Positive 

6 

F 

17 

CUromc Eciema 

86 

61 

35 


1 50 


7 

F 

59 

Multiple Myeloma 

96 

40 

56 


0 72 

Positive 

8 

F 

27 

Sarcoid of Boeck 

84 





Positive 

9 

M 

60 

Dehydration 

89 






10 

F 

67 

Multiple Myeloma 

119 

30 

87 

0 23 

0 34 

Positive 

11 

F 

14 

OtitiB Media Dehy- 

81 

35 

45 


0 78 





dration 







12 

M 

40 

Hemolytic Jaundice 

86 

41 

45 


0 90 

Negative 




? Dehydration 







13 

F 

34 

Lymphogranuloma 

80 

29 

61 


0 50 





Ingmnale 








In strihmg contrast are the few instances of hyperproteinemia 
During and prior to 1934, a total protein value over 8 Gm per cent 
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■was rarely encoimteied at this clinic Its existence "was not appre- 
ciated and blood piotein determinations "were consequently not re- 
quested in the conditions in -which it is now known to occur Earh in 
1935, the accidental discovery of hyperproteinemia led to the collect 
diagnosis of multiple myeloma, follo-wing which most of the persons 
suspected of having this disease were subjected to blood protem deter- 
minations This accounts in the main for the marked inciease in the 
number of mstances of hyperproteinemia discovered during 1935 and 
1936 Kelevant data on these cases are briefly summarized in Table 
II Clinical data were available on hut eleven of the fifteen diffeient 
cases of hypeiproteinemia found in the laboiatory records (Two 
additional cases were obtained from the Evans Memorial Hospital ) 

It will he noted that they are mostly instances of multiple mye- 
loma, since m these hospitals at the present time, other causes of 
hyperpioteinemia are either not generally appreciated or encountered 

DISEASES ASSOCIATED WITH HTDEEPEOTEINEMIA 

(1) Diseases Associated with Severe Dehydration — ^Ever since 
Schmidt® in 1850 reported high blood protein values (occasionally 
rising over 12 Gm per cent ) in severe cases of choleia, it has been 
known that a markedly dehydrated state, regardless of the imderlying 
mechanism producing it, could readily cause an elevation of the total 
blood protein above the accepted normal level Marriott* reported 
that increases of over 60 per cent in concentration of blood protem 
were common in infantile diarrhea and in rare cases the increase could 
he 100 per cent or more Gamble® showed that in dogs with artificial 
pyloric obstruction and vomiting, the total blood protein values in- 
creased In one animal the value rose from 7 2 Gm per cent to 
11 3 Gm per cent in forty-two hours 

Talbott® in his study of heat cramps, (a disease characterized by 
severe dehydration) noted, not only elevated total blood protein 
values, which on one occasion reached 10 6 per cent , but also that the 
albumin-globulin ratio was reversed The albumin concentration in- 
variably was below 3 4 per cent while the serum globulin concentra- 
tion increased from 2 5 to 7 4 per cent 

Because of their mability to traverse the noimal capillary mem- 
branes, proteins are retained in the blood during hemoconcentration 
while fluid and electrolytes are lost * Therefore, 100 cc of the con- 
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centrated blood would contain more protein than normally By tbis 
leasoning one would expect all protein fi actions to be equally affected 
by debydiation It is geneially believed that tbe albumin-globulin 
ratio in dehydration is not changed That Talbott® reports a lowering 
of albumm and an inciease in globulin suggests that anotbei factor 
besides bemoconcentration per se causes tbe bigb protein values found 
in beat cramps Tbe albumin molecule, being smaller than tbe globu- 
lin molecule, may travel se tbe blood vessel barrier if a decrease in 
capillary permeability occurs^ A combination during debydiation 
of capillary permeability change causing loss of tbe albumin fraction 
and bemoconcentration causing increase in tbe retained globulin frac- 
tion IS one explanation for the findings leported by Talbott In addi- 
tion, there exists tbe possibility that in certain dehydrated states 
there is a stimulus for tbe formation of additional globulin How- 
ever, few studies of protein values in dehydration contain albumin- 
globulm ratios so one can only surmise bow common may be this 
finding by Talbott 

Severe dehydration may occur in bums, beat cramps, diabetic aci- 
dosis, Addison’s disease, intestinal obstructions and fistulae, severe 
diarrheas, diminished fluid intake and certam fulminating infec- 
tions It IS impoitant to bear m mind that diairbeas, mtestinal ob- 
structions and fistulae must be severe enough to cause rapid dehy- 
dration These conditions when chronic prevent tbe absorption of 
protein and cause bypoproteinemia rather than hypeiproteinemia 

(2) Multiple Myeloma — That multiple myeloma may be asso- 
ciated with hyperproteinemia is at present fairly well appreciated 
In 1934, Boord,® in reviewing the literature, collected eighteen cases 
and added three of his own Since then other additional instances 
have been reported ® This small number would seem to indi- 

cate that but a very minor percentage of cases of multiple myeloma 
can be expected to show high plasma protein values However, the 
few available reports on hyperproteinemia are readily explained by 
Sweigert’s statement® that in only thirty-five of over 500 reported 
instances of myeloma were adequate quantitative investigation of 
plasma proteins completed Of these thirty-five cases of myeloma in 
which the blood proteins were determined, twenty showed values of 
over 8 00 Gm per cent In a more recent survey of the literature, 
Gutman and Gutman^® found thirty-five instances of hyperprote- 
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memia among fifty-seven published cases of myeloma m -which both 
blood protein and calcium determinations -were made These studies 
sho-w that hyperproteinemia probably occurs in at least 50 to 60 per 
cent of cases of multiple myeloma and is a more valuable aid in the 
diagnosis than the finding of Bence-Jones protein in the urine 

That this finding is not rare is sho-wn bj’^ our oivn figuies During 
a two-year period, seven cases were discovered in two Boston clinics 
(see Table 2) merely by routine determinations of blood proteins on 
eases in which this diagnosis was suspected Foord® observed three 
cases personally and Gutman et aB® noted this finding in four out of 
SIX cases of multiple myeloma Recently Bing^^ added fourteen cases 
to the literatuie 


Table HI 

Fluctuations in Blood Protein Level in Cases of Multiple Myeloma During Course of 

the Disease 


Case 

Date 

Total Protem 
grams % 

Albumin 
grams % 

Globulin 
grams % 

Albumin-Globulin 

Hatio 


2-25-36 

6 2 

3 1 

3 1 

1 00 


3-22-36 

8 2 

3 2 

6 0 

0 64 

7 

3-31-36 

7 1 

2 7 

4 4 

0 60 


4-28-36 

6 8 

3 3 

3 5 

0 90 


7-24-36 

8 8 

3 6 

5 2 

0 69 


10-31-36 

9 6 

4 0 

5 6 

0 72 


9- 7-36 

7 7 

2 1 

5 6 

0 38 

4 ^ 

11- 4-36 

9 8 

2 0 

7 6 

0 27 


11-30-36 

9 6 

3 2 

6 4 

0 60 


12-29-36 

9 7 





The blood protein level in multiple myeloma with hyperpro- 
teinemia IS, however, not constant and may vary from time to tune, 
occasionally diminishing, but tending on the whole to increase as the 
disease progresses Figures taken from Cases number 4 and 7 (see 
Table III) show such variations in protein values In Case number 
7, the initial total protein was 6 8 per cent on February 25, 1936, 
increasing to 9 6 per cent on October 31, 1936 At two points the 
values fell back into the normal range only to rise again to a sustained 
high level for several months before death In Case number 4, the 
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initial value was 7 7 Gm per cent on Septembei 7, 1936, but rose 
rapidly to a byperprotememic level and remained there Cantarow^^ 
and Bing'® have observed similar variations 

If the first blood protein value had been accepted as final, these 
cases could not have been included as instances of byperproteinemia 
This suggests the need for serial blood protein studies in all cases 
of multiple myeloma before the true incidence of byperproteinemia 
can be determined Similar variations in protein levels may possibly 
occur in other diseases associated with hj'perprotememia Chester'® 
has shown that the blood piotem level in myeloma eases could be 
increased by placing these patients on a high piotein diet Loss of 
protein thiough the kidneys and deficient nutrition are factois tending 
to counterbalance the tendency to byperproteinemia 

Extraordinarily high protein values have been reported m this 
disease A few values reaching to 16 Gm per cent are on record '® 
Values ovei 12 Gm per cent aie common The aveiage total blood 
protem of twenty-one cases of hj perproteinemia in myelomatosis col- 
lected from the literature by Jeghers^ was 11 3 Gm per cent 

(S) Lymphogranuloma, Inguinale — The extensive and pioneer 
studies of Gutman and his cowoikers^®' have shown that hj^er- 
proteinemia is commonly associated with lymphogranuloma inguinale 
Twenty-six of thiity-five cases studied showed total blood protein 
values over 8 0 Gm per cent The highest figure noted was 11 2 Gm 
per cent and theie were ten instances of values exceeding 9 0 Gm per 
cent In all cases, the albumin-globulin ratio was reversed with a 
marked increase in the globulin fraction Fibiinogen was occasion- 
ally elevated to 0 6 Gm per cent , but in the majority of the cases was 
within normal limits Dehydration as a cause for the hypeipio- 
teinemia was definitely eliminated 

The byperproteinemia was more maiked in those patients with 
chrome complications, particularly in females wuth rectal strictures 
Although confirmatory studies are not available, the evidence pre- 
sented seems conclusive The one instance of this disease in our series 
showed a total protein value of 8 00 Gm per cent with a reversed 
albumm-globulin ratio Since this disease is now known to be com- 
mon in this country, it must always be considered where high blood 
protein values are found and confirmed by the Frei test Conversely, 



254 : 


INTERNATIONAL CLINICS 


all persons ivitli inguinal adenitis or rectal strictures sliould liave Hood 
protein studies as part of then diagnostic study 

(Jf.) Sarcoid of BoecTc — Salvesen*^ determined the hlood proteins 
in three cases of sarcoid of Boeck The values ranged from 9 00 to 
9 69 Gm per cent , the increase being in the glohulm fraction -with 
the alhumm-glohulin ratio varying fiom 51 to 86 These high values 
■were found to be consistent upon repeated determinations over a 
period of months Salvesen believes that although the numhei of pa- 
tients exammed was small, the uniformity of results suggests that 
these changes are characteristic of this condition The one case of 
sarcoid of Boeck found in our aeries confirms this contention In 
Case 8 (Table II), this diagnosis was confirmed anatomically, the 
total protein was 8 4 Unfortunately, the albumin-glohulm ratio -was 
not determined In one other case at the Boston City Hospital the 
total protein was normal but the albumm-globulin ratio markedly re- 
versed Bing^^ included one case of sarcoid of Boeck in his series in 
which the globulin fraction was 6 2 Gm per cent of a total protein 
of 7 9 Gm per cent In addition, he includes a case of erythema in 
duiatum Bazin with hyperprotememia, a disease believed by some to 
be related to sarcoid of Boeck 

Sarcoid of Boeck is probably a not uncommon disease in this coun- 
try, judging by reported cases Unfortunately, none of these 

studies contam blood protein determinations It is suggested that all 
cases of Boeck’s sarcoid have such studies in the future The finding 
of an unexplamed hyperprotememia may be the clue to an otherwise 
difficult diagnosis 

(5) Leprosy — The presence of hyperprotememia in this disease 
IS largely of academic mterest m most parts of this country, since 
such cases are but rarely seen and then segregated as soon as the diag- 
nosis IS made However, excellent blood protein studies are avail- 
able Frazier and Wu^^ m studying thirty-two cases noted that over 
80 per cent showed an elevated total protein which averaged 8 7 Gw 
per cent The highest value reached was 10 0 Gm per cent The 
mcrease here was in the globulin fraction with the albumin-globulin 
ratio reversed These results were found m the nodular, the maculo- 
anesthetic and mixed types of leprosy Similar results are reported 
by Schlossman 

f 6) Kala-azai — Sia and found hyperprotememia m 46 
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per cent of the cases of Kala-azar which they studied The highest 
total protien was 10 6 Gm per cent with a globulin Talue of 7 06 
Gtm per cent Lloyd and Paul*^' found similai values Since then 
this finding has been repeatedly confirmed In eveiy case of 
Kala-azar on lecord in which the proteins have been investigated, 
there has been noted a maiked increase m globulin, an absolute 
drmmution of albumin and a reversal of the albumin-globulin ratio 
Even the cases of Kala-azar without hyperprotememia, have total 
protein values averagmg 7 5 Gm per cent with a similar high glob- 
ulm These studies show that byperglobuliuemia is a constant fea- 
ture in this disease and in about 40 per cent of the cases the globulin 
increase is sufficient to cause a true total hyperprotememia. The 
fibiinogen levels in Kala-azar were not determined 

Lloyd and Paul"® were able to show that the protem increase was 
almost entirely in the euglohulin fraction of the globulin Values of 
euglobulm ten times the normal level were common Eollowmg 
treatment, the protein values gradually returned to normal The 
status of Kala-azar m the United States has recently been reviewed 
by Gmandes 

(7) Sclmtosovnasvs — That the blood protein values (especially 
the globulin) are elevated m this disease was first suspected when 
the globulin precipitation tests were found to be consistently positive 
This led Meleney and Wu®^ to study the protem fraction in a series 
of persons afflicted with Schistosormasts Japomca Eifty per cent 
weie found to have total proteins over 8 00 Gm per cent , the highest 
value being 10 0 Gm per cent The globulin fraction averaged 5 3 
Gm per cent with a high value of 8 5 Gm per cent The albumm- 
globulin ratio was invariably reversed, even in the cases with total 
protein values below 8 00 Gm per cent Fibrinogen and subglobulin 
fractions were not determined F oUowing therapy with tai tar emetic, 
the total blood proteins fell to a normal level, tbe albumin-globulin 
ratio also reverting to normal 

This disease, while rare in this country, continues to be tbe sub]ect 
of periodic reports from the coastal cities The finding of high 
total protein values would be of great aid in tbe diagnosis of tbe 
chronic cases resembling portal cirrhosis, since in tbe latter condition 
protein values over 8 00 Gm per cent rarely occur 

(8) Mtscelhneous Dtseases — Hyperprotememia occurs uncom- 
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nionly in a few otlier diseases Before assigning the cause to nn> 
specifie disease entity, the factor of dehydration must he eliminated 
In the future, as blood protein studies are performed moie roiitniel), 
other diseases may be found to be associated with hyperpioteineiiiin 
consistently enough to be included in the group alieady discussed 
A suggestive syndrome which may fit in this categor-^ has recentlj 
been described by Bing and HeeP® They desciibed two cases of 
hyperproteinemia with blood proteins of 10 8 and 11 3 Gm per cent 
respectively These cases were unusual in that they presented no 
disease known to cause hyperproteinemia, but instead showed wide- 
spread changes in the central nervous system, especially in the cauda 
equina, radices and spinal cord, as well as spinal fiind changes They 
pi esume the affection to be on a toxic-infectious basis, and believe the 
clinical picture not to have been desciibed before An additional case 
has since been published by these same authors 

It seems likely that sub-acute bacterial endocarditis wiU eventually 
be included in the group of diseases in which hyperproteinemia is 
chaiacteristic Kurten®® while studying the formol-gel reac- 

tion in this disease, obtamed positive results in thirty-three of thirty- 
five cases A study of the protein fractions of the blood showed that 
all the cases with a positive formol-gel test had hyperglobulinemia 
The total blood pioteins averaged 8 4 6m per cent , 50 per cent being 
over 8 00 6m per cent and the range from 7 5 Gm per cent to 9 2 
Gm per cent The albumin fraction was invariably diminished 
averaging 1 9 Gm per cent Hyperglobulmemia was present , the 
lowest value was 5 2 Gm per cent while the highest was 7 6 Gm 
per cent These findings stimulated May,^® and Troisier and co- 
w'orkers^^ to repeat this work Unfortunately these latter investi- 
gators did not determine the protein values, but did show that the 
formol-gel reaction was positive in practically all cases of sub-acute 
bacterial endocarditis The reaction should be done at a time when 
the patient’s temperature is near normal The general conclusion was 
that hyperglobulinemia was a constant enough feature of subacute 
bacterial endocarditis to be of diagnostic significance 

Hone of the standard American text books of medicine or re- 
views on this subject mentions the protein values Although not ade- 
quately confirmed, protein determinations seem indicated in subacute 
bacterial endocarditis 
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Loeper et al^- leported a case of a laige malignant tumor of the 
kidney with a blood protein of 11 0 Gm per cent Keicbe^® found an 
11 4 Gni per cent total piotein in a case of osteopathia osteopriva in 
a senile peison Gutman^® lepoited a miscellaneous group of cases 
with hyperpioteiiiemia including two cases of Ijunphosareoma, one of 
tuberculous Ijunphadeintis, one of poital cirrhosis as well as several 
undiagnosed diseases Elevations of the total blood protein with re- 
lersal of the albumin-globulin ratio and characterized especially by 
marked increases in globulin have been reported m malaria/^ myelog- 
enous, leukemia, lymphatic leukemia, syphilis,^” rheumatoid 
aithiitis,^'^ filaiiasis,^® trypanosomiasis^® and tuberculosis How- 
ever, it IS extiemely rare in these diseases foi the total protein to be 
elevated above the level of 8 Gm pel cent In our own series, Case 
6 (ehiomc eczema) and Case 12 (hemolytic jaundice), both showed 
an unexplained hyperpiotememia 

It should be appieciated that a protein level of 8 00 Gm per cent 
or over foi the diagnosis of hyperproteinemia is only relative In 
most cases, the terminology hyperglohulinemia would more truly fit 
the cncumstauces and piobahly include the cases with total values 
below 8 Gm per cent Therefore, any total protein of 7 00 Gm pei 
cent or over should be viewed with suspicion if the globulin is in- 
creased enough to cause marked reversal of the albumin-globulin ratio 
It 18 evident that the determination of blood proteins should always 
include an albumm-globulin ratio in addition to the total protein 

NATURE OF THE PROTEIN INCREASE 

Hormal blood protein consists of a globulin, albumin and fibrino- 
gen fraction, the globulin fraction being composed of euglobulin, 
pseudoglohulm I and pseudoglobulin II Theoretically, we might 
expect hyperproteinemia to result from an increase of any or all of 
these various fractions Actually, with a few rare exceptions, the 
protein increase is usually limited to one special fraction 

Fibrinogen normally varies from 0 2 to 0 4 Gm per cent and 
constitutes only 3 to 6 per cent of the total protein ^ Therefore, in- 
creases of even several hundred per cent in this fraction would have 
hut slight effect on the total protein An increase in the fibrinogen 
fraction is called bypennosis Values over 1 0 Gm per cent are ex- 
tremely rare and only m the ease reported by Eeimann®^ was it suffi- 
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ciently elevated to be the chief cause of the hypeipiotememia In 
this instance, the fibrinogen was 5 48 Gm per cent with a total blood 
protein of 10 12 Gm per cent While marked degrees of hypermosis 
are rare, it is not unusual in hyperproteinemia to find increases in its 
fibimogen fraction varying from 0 5 to 0 8 Gm per cent In the 
series herein reported, fibrinogen was increased in three out of five 
cases m which this determination was made Of the multiple myeloma 
cases on record, about half have increased fibrinogen values Gutman 
and his coworkers^® noted high fibrogen (not over 0 6 Gm pei cent) 
in about 30 per cent of their cases of lymphogranuloma inguinale m 
which this determination was made Fibrinogen has not been deter- 
mined in other diseases associated with hyperproteinemia 

Therefoie, m hyperpioteinemia it is desirable to determine the 
fibi inogen value if possible While an increase in this fraction is not 
1 esponsible for the increase in total protein, it is quite likely to be one 
of the causative factors in producing some of the puzzling phenomena 
associated with hyperproteinemia These will be discussed later 

The albumin fraction of the blood normally varies from 4 0 to 5 8 
Gm per cent ^ and an increase is practically never the cause of tlie 
hyperproteinemia In a review of the available literature, only one 
instance of an albumin fraction greater than the upper limit of normal 
was found Bennold*'^ reported a case of multiple myeloma in which 
the albumin fraction was 6 2 Gm per cent Even here the albumin- 
globulin ratio was reversed since the globulin fraction was Y 9 Gm 
per cent 

In hyperproteinemia, the albumin fraction is invariably decreased, 
regardless of the disease producing the increase in total protein In 
the cases reported in this paper, the average albumm fraction is 3 4 
Gm per cent In twenty-one cases of hyperproteinemia associated 
with multiple myeloma collected from the literature the average al- 
bumin was 2 9 Gm per cent In the lymphogranuloma inguinale 
cases reported by Gutman and coworkers, the albumin fraction aver- 
aged 3 6 Gm per cent with no value higher than 4 Y Gm per cent 
Talbott® noted that the albumin was invariably below 3 4 Gm per 
cent in his cases of dehydration associated with heat cramps Simi- 
lar low values for albumin are almost constantly found in leprosy,^^ 
Kala-azai,*® sarcoid of Boeck^^ and schistosomiasis®^ The sigmfi- 
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cance of this drop m alhuinm m the presence of hyperprotememia 
will he discussed later m regard to the oncotic pressure of the hlood 

In contrast to the fairly common finding of Bence-Jones protein- 
uria m multiple myeloma, the demonstration of Bence-Jones protein 
m the hlood is only rarely accomplished To find this protein in the 
blood in amounts sufficient to cause hyperprotememia is a rarity 
worthy of individual case reports Cantarow,^^ in reviewing the lit- 
erature on this suh]eot, points out that the combination of hyper- 
proteinemia and Bence-Jones proteinemia has rarely been conclu- 
sively demonstrated Besides Cantaiow’a ease, there are but two 
others on record These findings have only been recorded in in- 
stances of multiple myeloma Bence-Jones protein is not associated 
with other diseases causmg hyperprotememia The failure to demon- 
strate moie often the presence of Bence-Jones protein in the blood 
when it IS known to be present in the urine, may be due to chemical 
difficulties associated with the identification and isolation of this 
protem It seems likely that under rare circumstances, Bence-Jones 
piotem may accumulate m the blood in sufficient amount to be re- 
sponsible for a hyperprotememia Smce Bence-Jones protein is im- 
munologically distinct from normal blood proteins, Perlzweig and his 
coworkers®® proposed the idea that the Bence-Jones protem formed 
m the body stimulated hyperprotememia m the same fashion that 
foreign protein or bacteria caused such a response in animals which 
weie being immunized Sweigert® believes this hypothesis untenable 
since hyperprotememia usually occurs mdependently of Bence-Jones 
protem or may, m rare cases, actually be due to a Bence-Jones 
proteinemia 

Except for the rare mstances previously mentioned, hyperprotem- 
emia IS due to an mcrease m the glohulm fraction above the normal 
upper limit of 2 5 to 3 0 Grm per cent ^ The average figures for the 
constituents of the normal glohulm fraction are usually given as 
euglohulin 0 7 6m per cent , pseudoglohulm I, 0 94 Gm per cent , 
and pseudoglohulm II, 0 68 6m per cent ®® 

Gutman and his coworkers^® found that in lymphogranuloma 
inguinale the hyperprotememia was due to an mcrease m the euglohu- 
Im and pseudoglohulm I fractions Eises m euglohulin were striking 
hut not constant, the highest value being 4 0 Gm per cent Pseudo- 
globulin I was mcreased m all cases, 3 3 Gm per cent being the 
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highest value In Kala-azar® "® and lepiosy^^ the increase of the 
protein is usually in the euglobulin fraction 

In multiple myeloma, the protein mcrease may he in any one or 
more of the subglobulin fractions Jacobson®'^ found the euglobulin 
fraction to constitute the bulk of the globulin in three cases of my- 
eloma with values reaching to 10 00 Gm per cent In two other 
cases, the pseudoglobulin fractions were highest with a figure of 5 8 
Gm per cent in one instance Gros,^® in two cases, found the 
euglobulin to be normal and both pseudoglobulin fractions to be in- 
ci eased from two to six times the normal values Howevei, these 
aie unusual findings The majority of cases of multiple myeloma 
with hyperproteinemia show marked rises in euglobulin with figures 
1 arying from 4 1 to 8 0 Gm per cent with only slight oi no increase 
111 the pseudoglobulin fractions 

Subglobulin fraction deteiminations are not available m cases 
of dehydration® oi Boeck’s saicoid It can be concluded that euglob- 
ulin and more laiely pseudoglobulin I constitute the bulk of the 
protein increases responsible for the majority of the instances of 
hypei proteinemia 

In a lecent review, Keimann, Medes and Fisher®® conclude that 
the mechanism of the formation of blood proteins is still an unsolved 
problem Several attempts have been made to see if a study of hypei- 
pioteinemia would aid in the elucidation of this problem®’ ®® That 
the bone marrow may be the source of the blood proteins is suggested 
by the frequent finding of hyperproteinemia in multiple myeloma, a 
disease in which the bone marrow is involved ®® However, equally 
marked degrees of hyperproteinemia may be found in diseases with 
no pathological change in the bone marrow Fibrinogen, a hepatic 
product, IS often increased Sweigert® concluded that the whole sub- 
ject IS vague and more information is needed Hot only does a study 
of hyperproteinemia fail to solve the mechanism of the foimation of 
proteins, in general, but leaves the subject even more confused 

PATHOLOGIC PHYSIOLOGY OF HYPERPROTEINEMIA 

Unusual phenomena due to the presence of hyperproteinemia are 
encountered frequently, one or more being present in practically 
every case Eecent studies have done much to clarify the mechanism 
underlying several of the more interesting ones An understanding 
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of these may occasionally he of great diagnostic aid hy indicating the 
probable presence of an abnoimal blood protein level In most in- 
stances, the phenomena seem to depend primarily on an increase in 
the globulm of the blood with the fibrinogen fraction playing a lesser 
role The capricious character of these phenomena must be borne in 
mind, since they may be present in some cases and absent in others 
even though the blood chemistry of each is approximately the same 
This suggests distuibances in basic physical-chemical mechanisms of 
the blood still to be elucidated 

(1) Rouleau Fonnahoru — Abnormally rapid and marked rouleau 
foimation (auto-hemagglutination) of red blood cells has been ob- 
served frequently in eases of hyperproteinemia Eeimann’'^ and 
Foord® in particular, have stressed its significance McCombs and 
McElroy®® recently pointed out that the term auto-hemagglutination 
as introduced by Eeimann®^ is wiong and that pseudo-agglutination 
IS the correct expression for rouleau foimation They suggest that 
auto-hemagglutination be used only for cold agglutination How- 
ever, Heimann’s terminology is now widely used 

This phenomenon is most frequently noted (1) when making 
blood smears, (2) in the red blood cell pipette, or in the counting 
chamber while performmg an erythrocyte count, (3) when attempt- 
ing to type blood for a tiansfusion, and (4) during the perfoimance 
of an erythrocytic sedimentation rate 

In addition to these, Foord® suggests that the possibility of intra- 
vascular auto-hemagglutination must be considered In one case re- 
ported by him, this phenomenon was observed m the retinal veins 
during ophthalmoscopic examination when the circulation was slowed 
by firm pressure on the eyeball When the venous flow was veiy 
sluggish, large red granules slowly following one another along the 
course of the veins were seen, resembling the aggregates seen in the 
sedimentation tubes Foord further suggests that the unusual clinical 
features in the cases of multiple myeloma with hypeiproteinemia re- 
ported by Wintrobe and Buell®® might he explained on the basis of 
such capillary obstruction Wintrobe and Buell noted in their pa- 
tient mottling of the skin on the extremities, blueness and later cold- 
ness and blanching of the acral regions, and finally bilateral throm- 
bosis of the retinal veins Fahraeus®^ believes rouleau formation 
occurs in the streaming blood and that its presence may have greater 
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pathologic importance m disease than commonly believed He was 
able to show that greater pressure was necessary to foice blood con- 
taming clumped red blood cells through narrow glass capillaiy tubes 
than when the blood was nonnal and the red blood cells not aggregated 

Eouleau formation is due to changes in electric chaige resulting 
from an alteration of the albumin-globulin ratio and an increase m 
globulin or fibrinogen or both Since marked increases in globulin 
and occasionally lesser mcreases in fibrinogen are constant in most 
cases of hyperpiotememia, it can be appreciated why this phenomenon 
is frequently encountered 

Of partieulai interest is the phenomenon of auto-hemagglutina- 
tion in relation to blood transfusion If the patient’s plasma is ab- 
noimally rich in globulin or fibrmogen, prompt rouleau formation of 
all foreign red blood cells may occur regardless of whether they are 
of the same blood group or not Case 4 m our series showed this to a 
stiikmg degree Auto-hemagglutmation occurred with the blood of 
every one of over twenty donors of the same type on cross matching 
the blood prior to transfusion Because of the urgent need, this pa- 
tient was given several transfusions of blood which showed rouleau 
formation on cross matching No harmful effects were obseived 
The rouleau formation of the donor’s red blood cells in the lecipient’s 
plasma should be differentiated from rouleau formation of the pa- 
tient’s red blood cells in his own plasma It is the latter type which 
causes mtravascular aggregation of red blood cells 

It IS also important to distinguish the clumping of erythrocytes 
due to auto-hemagglutination from that due to true iso-agglutination 
(clumping due to blood from a different blood group) Abnormally 
rapid rouleau formation disappears on slight dilution of the blood, 
whereas in iso-agglutination, this is not true ® Microscopic examina- 
tion will show the orderly rouleau formation in auto-hemagglutination 
in contrast to the amorphous, disorderly clumping of incompatible 
bloods due to iso-agglutination In addition, true iso-agglutmms 
may be removed from the serum by absorption 

If the patient needs a transfusion, it seems reasonably safe to give 
blood which shows rouleau formation with the recipient’s plasma 
provided the donor’s blood is of the proper group and well diluted 
with saline Motion within the vascular channels will further aid in 
lessenmg this type of rouleau formation ® Diluting with saline may 
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be necessary to count tbe red blood cells if clumping due to rouleau 
formation is marked 

(2) Inci eased Sedvmeniatton Bate — ^It bas been a frequent ob- 
servation that the sedimentation rate of the erythrocytes may be 
markedly increased m the presence of hyperproteinemia s- o jjj 
Eeimann’s case,®^ complete settling of the red blood cells occurred in 
ten mmntes, and laige macioscopically visible clumps were seen even 
before settling was complete Freund and Magnus-Levy,®“ and 
Sweigert® have commented on this phenomenon and pointed out that 
it should immediately suggest the possibility of hyperproteinemia 
Its presence was noted in cases of lymphogranuloma inguinale with 
hyperproteinemia In our own cases, striking inci eases in sedi- 
mentation rate were noted in all the cases of multiple myeloma in 
which it was performed The rates varied from five to twenty times 
the usual figure expressed in millimeters fall pei minute Several 
different techniques were used 

That the increased late does not depend on infection per se is 
shown by the fact that the highest lates have been in cases of multiple 
myeloma, a disease in which infection does not play a pnmaiy role 
Gilligan and Emstene®® were able to show that in most diseases the 
sedimentation rate varied directly with the fibrinogen level The 
greater the plasma fibrinogen content, the greater the size of the 
settling red cell aggregates with a consequent greater speed of erythro- 
cytic sedimentation They did not, however, include cases of hyper- 
proteinemia in their study In hyperproteinemia, fibrinogen values 
are often normal, and when increased, only moderately so That the 
globulin level plays a minor role in controUmg the rate of sedimenta- 
tion IS also known Bendien and Snapper®® have shown that the 
relation between the factors increasing the sedimentation rate can be 
expressed m the following manner 


Sedimentation 

Rate 


^Volume ^ % - 3 5) X 12 -f (globulm % - 22 x 2 5) ] 


It IS thus evident that the marked globulin increases causing hyper- 
proteinemia can significantly increase the sedimentation rate Eei- 
mann®^ has shown that both globulm and fibrinogen increases could 
aggregate red blood cells 

(3) Spontaneous Frecipitahon of Blood Proteins — ^In the cases 
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in -nliich Bence-Jones protememia was present, protein precipitation 
in the serum, especially during mactivation for the Wassermann re- 
action at 56° C has been observed Wintrobe and Buell®® 

reported a case of hyperproteinemia associated with multiple myeloma 
which IS imique in that the blood contained an abnoimal protein 
which precipitated spontaneously, even when the blood Mas diaira 
with precautions to prevent changes in temperature, and alterations 
in hydrogen-ion concentration from loss of carbon dioxide The 
physical state of this protem in the body was not discovered since it 
M as never obtained in solution in the blood 

The precipitate was a dense yellow viscid mass Mhich after puri- 
fication was coagulated in family acid solutions at 40° 0 , but did 
not disappear on boiling This protein, which differed from the usual 
type of Bence-Jones protem both in its msolubility and its behaiior 
toM'ards heat, was associated with neither significant kidney damage 
nor Bence-Jones proteinuria, and was contained m the globulin 
fraction 

Karims and Lundquist®^ described their experience Mith a blood 
treated with trichloracetic acid In their ease, a fine, milky precipi- 
tate appeared just above the layer of blood cells, almost equal in 
volume to the blood cells The precipitate dissolved when washed 
with heated water but did not reappear on cooling It pieeipitated, 
however, on adding sulphosalicylic acid, disappeared on boiling and 
reappeared on coolmg 

(^J Blood Protein Precipitation by Hayem's Solution — Jacob- 
son®’^ and also Bonnmger®® have observed that immediately after 
mixing blood from patients with hyperproteinemia due to multiple 
myeloma with Hayem’s solution, prior to performing a red blood cell 
count, a coarse, -nhite precipitate formed This same precipitate le- 
sulted whether serum or plasma were used Even 1 250 dilutions of 
serum showed this phenomenon J acobson was able to show that the 
material precipitated by Hayem’s solution was neither Bence-Jones 
protein nor the pseudo-globulin fraction but contained in the euglob- 
ulm fraction The 0 25 per cent bichloride of mercury present in 
Hayem’s solution proved to be the precipitating agent This is ex- 
tremely mteresting in view of the strongly positive flocculations 
obtamed when the Takata-Ara reaction (m which bichloride of mer- 
cury IS a constituent) is performed on bloods vith eleiatcd blood 



HTPEBPBOTEINEMIA ITS SIGNIFICANCE 


265 


globulins These observations suggest that this phenomenon can be 
expected in any case of byperprotememia in -wbicb the euglobulin 
fraction is increased Diluents for the red blood cell count which do 
not contain mercuric bichloride wiU not precipitate the blood protein 

(5) Dtscrepmcy in Acid-Base Equivalence — Gutman and his 
coworkeis^^ state that m the deteimination of seium electrolyte parti- 
tions in normal persons by their methods, the total determined base 
usually exceeds total determined acids by 1 to 4 milli-equivalents per 
liter , 1 e , B-A is rarely negative (where B represents total base and 
A total acids) It appeared from their data that in most cases of 
hyperproteinemia with definite hyperglobulinemia, iiiespective of 
the etiology, there was an apparent excess of total determined acid 
equivalents over total base , i e , B-A appeared to be negative This 
apparent discrepancy could be exhibited m eveiy case in which the 
euglobulin fraction of the blood protein exceeded 1 4 Gm per cent , 
the discrepancy becoming more marked as the euglobulin fraction 
increased, showing an approximately linear relationship 

Examination of the individual electrolyte components of the 
blood, other than protein, showed no obvious deviation from the nor- 
mal in most of these cases These workers believe that the discrep- 
ancy in acid-base equivalence observed by them is apparent only and 
not real They point out that the error is introduced by the applica- 
tion to pathologic serum globulm (containing an excess of abnormal 
euglobulin) of a factor for calculating base bound to globulin which 
was derived from normal serum globulin They suggest that a cor- 
rection of the factor ordinarily used to calculate base bound to globu- 
lin IS necessary when that factor is applied to sera with markedly 
increased globulin content 

( 6) Relation of Sypercalcemw, to Hyperproteinemia — The for- 
mula (total calcium = — 0 255 phosphorus 0 566 protein + 7) ex- 
presses the relation which exists between calcium and protein of the 
blood when the latter is at low or normal levels It is well known 
that normally about 50 per cent of the serum calcium exists as a non- 
diffusible fraction bound to the blood protein On this evidence it 
IS generally stated that a rise in the blood proteins should be accom- 
panied by an increase in the blood calcium Seeming support to 
this contention can be found in the frequent reports of the presence 



266 


UfTEEKATIOITAI, CLINICS 


of hypercalcemia in multiple myeloma associated with hj'perpro- 
teinemia « lo 12 o 

Recent work by Gutman and Gutman^^ has shown this viewpoint 
to be erroneous These woikers state that hypeiprotememia is not a 
cause of hypercalcemia nor responsible for it, that theie is no propor- 
tionality between total serum protein and serum calcium levels, and 
that no infeience as to the calcium content of the blood can be drawn 
from the total protem content They support their conclusions with 
the following data Of thirty-five reported cases of multiple myeloma 
with hyperproteinemia, hypercalcemia was piesent in only twenty- 
thiee, whereas in eighteen cases of multiple myeloma, hypeicalccmia 
was associated with normal or low serum proteins In a gioup of 
cases with hyperpioteinemia such as lymphogranuloma inguinale, 
lymphosarcoma, tuberculosis, etc , in which bone destruction did not 
exist, hypeicalcemia was not found In those cases of multiple 
myeloma in which hypercalcemia was found in conjunction with 
hj^ieipioteinemia, the calcium increase may well have been due to 
co-existiug bone destruction by neoplastic tissue Therefoie, they 
conclude that it is piobable that the increase in the protcm-boiind 
calcium fi action is a result and not a cause of the hypercalcemia, for 
the ratio of diffusible calcium to total calcium remained reasonably 
constant whethei the serum protein was mcreased or normal 

Cantarow^^ likewise does not accept that hypercalcemia in mul- 
tiple myeloma is due to hyperpioteinemia He suggests the possible 
existence of a state of secondary hyperparathyroidism, the excessive 
mobilization of calcium fiom involved areas of the skeleton, and the 
piesence of marked lenal functional impairment' and acidosis as com- 
plicating factors which may influence the calcium level in this disease 

(I) Failure of Clot to Retiact — Another unusual hematologic 
phenomenon found in some cases with hypeiprotememia is failure of 
retractility of the blood clot Cition'^^ observed this reaction in a 
case of multiple myeloma, but its association with hyperproteinemia 
was first noted by Perlzweig'’® who found it practically impossible to 
obtain serum for blood calcium deteiminations because of failure of 
the clot to retract, even on prolonged and repeated centrifugalization 
Serum was finally obtained by expressing it mechanically from the 
clot Eeimann®^ reported a similar expeiience Foord® noted that 
in a sample of 4 cc of whole blood in a test tube, the cells settled 



HTPERPEOTEINEfMIA ITS SIGNIPIOAITOE 


26 Y 


promptly while the siipematent fluid formed a jelly-like mass which 
did not contract in forty-eight houis, and after much manipulation 
only one-half cc of serum could he expressed 

An acceptable explanation for this phenomenon has not yet been 
proposed Peilzweig^® suggested that it might he due to an excessive 
amount of fibrinogen in the blood, which was so in his case, and 
especially in the instance reported by Eeimann However, in Hub- 
bard’s case'^^ and in one of our own (Case 1, Table 2) the blood 
fibrinogen values were as high as that reported by Perlzweig, yet no 
unusual behavior of the clot was observed 

(8) Rapid Coagvlahon of Blood — ^Rapid coagulation of the 

blood has been frequently observed In Citron’s case'^^ the 

blood clotted immediately upon withdrawal and even the use of mag- 
nesium sulphate, an anti-coagulant, could not prevent it Johansen”^® 
was able to prevent unduly rapid coagulation of the blood in his case 
only hy using three tunes the usual amount of anti-coagulant In one 
case in our senes (Case 2, Table 2) the blood clotted before it could 
be emptied from the syringe At first this was believed to be due to 
slow technique Repeated attempts to obtain whole blood were suc- 
cessful only when the anti-coagulant was placed directly m the syr- 
inge before the blood was drawn The explanation of this phenom- 
enon IS not clear Citron'^^ found the platelet count to be normal 
Since fibrmogen and calcium play important roles in the clotting 
mechanism, their relation to rapid coagulation may be postulated In 
our case, the fibrinogen was increased to 0 Y8 Gm per cent , but in 
other cases with equally high values rapid coagulation has not been 
noted Many cases of hyperproteinemia with hypercalcemia in mul- 
tiple myeloma have had normal clotting time Rapid coagulation of 
blood has been noted only in instances of myelomatosis with high 
protem values 

(9) Oncohc ( Osmotic) Pressure of the Blood — ^It is well known 
that in hypoprotememia the oncotic pressure of the blood is below 
normal and transudation of fluid to tissues occurs with the formation 
of edema Conversely, m hyperproteinemia, one would expect the 
oncotic pressure to be greater than normal If this were true, it could 
counteract the filtration pressure in the kidney, lead to nitrogen and 
water retention, and cause hydremia in the blood stream 

Several studies are available of the actual oncotic pressure ex- 
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erted by the increased total protein ® The values were all found 
to be normal ISTo evidence for hydremia was presented This ap- 
parent discrepancy between the theoietical consideration and piacti- 
cal findings is easily explained ITormally, the high level for the 
oncotic pressure of the blood IS less than 400 mm of water One gram 
of albumin exerts a colloid oncotic pressure of 75 mm of water 
whereas an equal amount of globulin has a colloid oncotic pressure of 
only 19 mm of water The value for fibrinogen is so small that it 
can be disregarded for practical considerations These pressures are 
directly correlated with the smallness of the size of the molecules 
The minimum “molecular weight” of serum albumin is about 45,000, 
of pseudoglobulin 81,000, and euglobulin 135,000, while that of 
fibrinogen is even higher In practically every case of hyperpro- 
teinemia on record, the albumin fraction is found to be reduced while 
the globulin fraction is increased Since albumin exerts four times 
the osmotic effect of globulin, a rise of four grama of globulin com- 
pensates for a drop of one giam of albumin This drop in albumin 
thus compensates for the globulin increase and explains w'hy the 
oncotic pressure of the blood remains normal in hyperproteinemia 
(10) Anhcomplementary Wassermann Reactions — The occur- 
rence of anticomplementary Wassermann reactions in myelomatosis 
with hyperproteinemia has been reported by Citron, Kleme,'^® Hal- 
lermann,^^ Magnus-Levy,'’^^ and Bing Williams and Gutman^®’ 
have recently suggested that the hyperproteinemia commonly found 
in lymphogranuloma inguinale may account foi the falsely positive 
and repeatedly antieomplementary Wassermann reactions reported m 
the literature for this disease’® and encounteied in several of their 
own cases These investigators’® noted that the Wassermann reaction 
was repoited as anticomplementary in 22 per cent of seventy-foui 
Frei-positive patients as compared to approximately 1 per cent in 
the general hospital population It was further noted that the same 
phenomenon was piesent in two of three cases of myelomatosis with 
hyperproteinemia but not m four cases without elevated blood pro- 
teins They observed also, similar anticomplementary Wassermann 
reactions associated with hyperpiotememia in occasional cases of 
tuberculous adenitis, nonspecific infections, lymphosarcoma and preg- 
nancy Of interest are repoits of several cases of Boeck’s sarcoid with 
positive Wassermann reactions ®® Hjperglobulinemia may explain 
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the false positive WassermaHn reactions commonly found in subacute 
bacterial endocarditis Brabmachaii was able to prevent hemolysis 
in a complete hemolytic system by the addition of euglobulin from 
Kala-azar blood Gutman and Williams'^® state that there is 

evidence, presumptive and experimental, that one of the important 
factors associated with nonspecific fixation of complement in man, is 
mcreased serum globulin, particularly in the euglobulin fraction 
This reaction was not observed in our series of cases since the Kahn 
and Hinton tests were performed routinely instead of the Wassermann 
reaction It is best to check all doubtful Wassermann reactions in 
cases of hyperproteinemia by means of the Kahn, Hinton or similar 
procedures 

(11) Renal Function — The occurrence of atypical nephritis 
with and without evidence of renal failure has been freqnently ob- 
served in multiple myeloma associated with hyperproteinemia ® 

This raises the question as to whether hyperproteinemia per se is 
responsible for it Excluding incidental renal changes, and compli- 
cating true nephritides, the cause of the abnormal renal findings in 
myelomatosis with hyperproteinemia have been attributed to three 
possible mechanisms (1) tubular atrophy due to obstruction of the 
tubules by casts of Bence-Jones protein, (2) plugging of the glomerul 
by the precipitation of thick protein and (3) functional obstruction 
of the glomerular capillaries as a result of intravascular auto-hemag- 
glutination ® Amyloidosis as a result of myelomatosis rarely involves 
the kidney to any marked degree Variations in oncotic pressure do 
not occur m hyperproteinemia and therefore this factor cannot affect 
renal function There have been no studies specifically correlating 
renal function and hyperproteinemia other than in multiple myeloma, 
so a generalized conclusion is not at present possible However, im- 
paired renal function is not a prominent feature in the other diseases 
commonly associated with hyperproteinemia except possibly in de- 
hydration 

(12) Miscellaneous — Studies of other physical-chemical phe- 
nomena of the blood in hyperproteinemia may be important if the 
meager data available is confirmed Lloyd and Paul®® found an in- 
crease in the pH of the blood in Kala-azar from an average normal 
of I 37 to I 40 By Sorensen’s method, they showed the iso-electnc 
point of Kala-azar serum to be 4 30 as compared to a normal of 4 73 
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They found these results to he consistent and correlated with the in- 
creases in globulin Perlzweig and his cowoikers'*® weie unable to 
draw any conclusions legarding surface tension of the blood in hyper- 
proteinemia, but reported a suggestive increase Wintrobe and 
Buell°° noted that the viscosity of the blood seemed to be increased in 
their case but offered no measurements Bonninger®® and Bing^* 
found the serum which oozed out of the blood clot in their cases to bo 
very viscid and sticky 

SIMPLIFIED PEOCEDUEES FOE DETECTING HYPEEPEOTEINEMIA 

Unfortunately, the deteimination of total blood protein and al- 
bumin-globulin latio is a complicated technical procedure which will 
prevent its use in a routine fashion whenever the presence of hyper- 
proteinemia is suspected Attempts have been made to devise simpli- 
fied piocediires for detecting protein increases Since with rare ex- 
ceptions the protein increase is in the globulin fraction, any test 
which will detect hyperglobulinemia should theoretically be a good 
method for detecting hyperproteinemia That globulin increases are 
easily detected is well shown by the surprising number of tests which 
have been devised for this purpose Bing^^ has recently reviewed all 
the simple methods for detecting globulin increases and discussed 
their lelative merits These procedures include The Takata-Ara 
reaction, Brahmachaii’s precipitation test, Bay’s hemolytic test, Sia’s 
globulin precipitation test, Napier’s aldehyd test, formol-gel reac- 
tion, Chopra’s urea stibamin test, fonnol-stibosan reaction, sul- 
pharsenol reaction, Bauer’s magnium chlorid flocculation reaction and 
Henry’s melanm flocculation reaction 

Of these procedures, three (Takata-Ara reaction, formol-gel reac- 
tion and Sia’s globulin precipitation test) are well enough standard- 
ized to be used While their true status can only be determined by 
fuither studies, the successful results already recorded warrant their 
use by those who lack better laboratory facilities A positive result 
by one of these procedures indicates that the globulin is abnormally 
increased and calls for the determination of the blood proteins by 
chemical analysis When all three tests are negative, it is quite un- 
likely that hyperproteinemia exists This wiU save determining the 
blood proteins in many instances 

flj Takata-Ara Beachon — The extensive literature available 
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concerning this test lias lieen recently reviewed by Kirk/^ who 
pointed out that positive tests aie found m any disease causing an 
elevation of the globulin fraction of the blood over 3 00 Gm per cent 
and a reversal of the albumin-globulin ratio 

The technical details of this test aie desciibed elsewheie 
They consist essentially of the following Six small test tubes are 
used containing lespectively 1/2, 1/4, 1/16, 1/32, 1/64 and 1/128 
dilutions of blood serum in normal saline To each tube are added 
0 25 cc of a 10 per cent solution of sodium carbonate and 0 15 cc 
of 0 5 per cent mercuric chloride solution The contents of each tube 
are well mixed A positive reaction is present when a definite, pearly, 
floceulent precipitate persists in one or moie tubes at the end of 
eighteen to twenty-four hours 

Jeghers^® and Gros^® have noted markedly positive Takata-Ara 
reactions in each of five cases of multiple myeloma associated with 
hyperproteinemia An unusually heavy precipitate formed which 
was often present in all tubes and of greater amount than the positive 
results in portal cirrhosis 

In the cases of hyperprotememia reported in this paper (Table 2), 
the Takata-Ara was positive in all cases in which it was perfoimed 
except one The negative result occurred m a case of hemolytic 
jaundice Other laboratory data in this instance suggested hemo- 
concentration The ratio was only sbghtly reversed (0 9) with the 
albumin 4 1 and the globulin 4 5 Gm per cent In each case of 
multiple myeloma the test was markedly positive 

Salvesen®^ reported positive Takata-Ara reactions in his eases of 
Boeck’s sarcoid with hyperproteinemia Where the test was per- 
formed, Williams and Gutman®® noted positive results in cases of 
lymphogranuloma inguinale with hyperproteinemia Hugonot®® re- 
ported the test positive in cases of Kala-azar 

Smce the precipitate formed in a positive Takata-Ara reaction is 
believed to depend on an mcrease in the globulin fraction and a 
dimmution in the percentage of albumin, it is understandable why a 
strongly positive test should result in cases of hyperproteinemia As 
already pointed out, not only does the globulin increase m hyper- 
protememia, but the albumin is commonly diminished It is not 
known at present how this test will behave if the protein mgrease ig 
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in tlie albumin, fibrmogen or Bence-Jones protein However, these 
occur so rarely that they should receive little practical consideration 

fSj Formol-Gel Beachon — The formol-gel reaction is also knouni 
as the Gate and Papaeosta’s reaction. Fox and Mackie’s reaction and 
Kurten’s reaction This reaction depends upon gel formation when 
formalin is added to blood serum The whitening of the serum or gel 
which occurs sometimes is the basis of Hapier’s aldehyd test Bing''* 
has recently standardized the formol-gel reaction and advised the 
following technique a 36 per cent formalin solution is employed 
which should be neutralized with sodium hydroxide The reaction 
IS much slower if the solution is acid Two large drops of the neu- 
tralized formalin solution are added to 1 ec of serum in a small test 
tube It IS important that serum and not plasma be used, since the 
fibrinogen in the latter can give a false positive reaction The mate- 
rial IS mixed and allowed to stand at room temperature for three 
hours The reaction is considered positive only if gelifieation is 
complete and the tube can be inverted without losing the contents 
The presence or absence of a white opacity is not important by this 
technique The more the globulin in the serum is increased, the 
sooner the gel formation is completed Bing reported complete geli- 
fication within fifteen seconds to five minutes in some of his cases of 
hyperproteinemia In all cases, gelifieation occurred within three 
hours If no gel is formed by the end of three hours, the test is con- 
sidered negative 

The formol-gel reaction has been widely used in tropical countries 
in the diagnosis of Kala-azar and schistosomiasis The positiveness 
of the reaction has been shown to be related to the hyperproteinemia, 
more specifically the hypereuglobulmemia, associated with these dis- 
eases Lloyd and Paul,^^’ in then studies in Kala-azar, deduce 
that the formol-gel reaction is of a double nature, one factor being 
specific and associated with the high euglobulin fraction of the blood 
serum, the other being nonspecific and analagous with complement- 
fixation, though not identical with it as serologically understood, for 
they could not prevent the formol-gel reaction by inactivation of the 
whole serum They have shown further that in those cases of proved 
Kala-azar with a normal albumin-globulin ratio and a positive formol- 
gel reaction, the euglobulm fraction made up 40 to 50 per cent of 
the total globulin The formol-gel reaction fades slowly as the euglob- 
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ulin value approaches normal, and is completely extinguished when 
euglohulin comes within normal limits 

This test should have wide application in the diagnosis of all types 
of hyperproteinemia since the protein increase in the vast majority 
of the eases is in the euglohulin fraction Bing,^^ in particular, has 
presented much evidence to favor the use of the formol-gel reaction 
for detecting hyperpioteinemia This test was not tried on any of 
the cases herein reported 

Bmg^^ found the formol-gel reaction to he stiongly positive in each 
of the thirty-one cases with hyperproteinemia of vaiied etiology, but 
negative in a solution of horse-globulin and in seium from normal 
subjects and patients with other affections Sweigert® likewise found 
this test of value in detecting hyperproteinemia in a patient with 
multiple myeloma 

(S) Olobvltn Precipitation Test — This test, popularized by 
Sia,®® has been found to be almost uniformly positive in cases of 
Kala-azar and schistosomiasis Bay’s ‘‘hemolytic” test,®® used for 
the same purpose, depends upon a similar globulin precipitation for 
a positive result , 

The technique is simple®® Twenty cubic millimeters of blood 
(measured with a Sahli hemoglobin pipette) is collected from a punc- 
ture wound in the finger and immediately expelled into 0 6 cc of 
distilled water in a small test tube All apparati should be scrupu- 
lously clean The contents of the tube are quickly mixed by rotating 
and shaking several times The tube is then allowed to stand without 
further shakmg Eeadings are made at the end of five, fifteen, thirty 
and sixty minutes 

In a positive test, there is at first a uniform haziness or turbidity, 
the degree being directly proportional to the amount of precipitable 
globulm present in the blood The degree of turbidity is read at the 
five-minute period Gradually, the turbid material precipitates to 
the bottom of the test tube Complete sedimentation at the end of 
fifteen minutes is considered a -}- -j- -f- positive reaction , at thirty 
mmutes a + -f and at sixty minutes a -f + or -f positive reaction 
In a negative test, no turbid precipitate forms Observations are 
made with the naked eye alone 

The test depends upon the precipitation of an excess of the euglob- 
ulin fraction which is not water soluble Whether it is due to an 
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increase in the normal euglohulm fraction or to some special engloh- 
nlin fomed in Kala-azar seium is not clear On theoretical grounds, 
one -would expect this to he a good test for hyperproteinemia, since 
the piotein fraction increased in this condition is usually euglohulm 
Unfortunately, studies of the globulin precipitation test by the Sia 
technique are not available for othei types of hyperproteinemia 
Therefore, opinion as to the worth of this procedure should be re- 
seived until more data is available 

Williams and Gutman*® report that the Kay globulin test (a some- 
what similar reaction) was negative for the hyperpioteinemia due to 
lymphogranuloma inguinale This is somewhat suggestive that the 
euglohulm increase in different diseases may be due to the formation 
of a special protein fraction 

SUMMAET AND CONCLUSIONS 

Hyperproteinemia compi laed 2 4 per cent of routine blood protein 
determinations made during 1936 in the clinical laboratory of one 
general hospital It is found consistently enough in dehydiation, 
multiple myeloma, lymphogranuloma inguinale, sarcoid of Bocck, 
leprosy, Kala-azar and schistosomiasis to be of diagnostic significance 
It may rarely occur in a few other diseases In practically each in- 
stance, the increase is mainly in the globulin (more specifically the 
euglohulm) fraction, with an absolute diminution of albumin and a 
marked reversal of the albumm-globulm ratio Even normal total 
protein values may be significant if the globulin shows similar in- 
creases A few cases are on record m which Bence-Jones protein or 
fibrinogen constituted the protein increase The pathologic physi- 
ology of hyperproteinemia may also be of diagnostic significance An 
abnormal protein increase of the blood may cause rouleau formation 
of the erythrocytes, increased blood sedimentation rate, spontaneous 
precipitation of blood proteins, precipitation of blood proteins by 
Hayem’s solution, discrepancy in acid-base equivalence, failure of 
the clot to retract, rapid coagulation of blood, intravascular auto- 
hemagglutination, and anticomplementary Wassermann reactions 
Hyperproteinemia probably has little or no effect on the blood calcium 
level, renal function or oncotic pressure of the blood The Takata- 
Ara reaction, the formol-gel reaction and globulin precipitation test 
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are usually positive in the presence of hyperglobulmemia and may be 
valuable simple procedures for detecting hyperproteinemia 

END NOTE 

Smce this paper was prepared, two important studies dealing 
with this subject have appeared Gutman and Wise”® found the 
formol-gel reaction to be positive in every one of thirteen cases of 
hyperproteinemia associated with lymphogranuloma inguinale and 
multiple myeloma The positive results were correlated with the 
hypereiiglobinemia present in these diseases In one case the test w'as 
positive even though the globulin inciease consisted only of the pseu- 
doglobiilm I fraction The test was also positive in liver cirrhoses 
with hyperglobinemia but with normal total proteins These results, 
combmed with those by Bmg, demonstrate convincingly the value of 
the formol-gel reaction in detectmg hyperproteinemia 

Gomori and Podhradszky®'* produced dehydration in animals by 
pyloric obstruction The hyperproteinemia which resulted was found 
to be associated with a reversal of the albumm-globiilin ratio This 
confirms the findings noted by Talbott ® In addition, these workers 
found the colloid osmotic pressure of the hyperproteinemia in dehy- 
dration to be mcreased sufficiently to counteract the glomerular filtra- 
tion pressure and cause renal failure These findings are contrary to 
previously reported values of the colloid osmotic pressure for the 
hyperproteinemia associated with multiple myeloma The effect of 
hyperproteinemia on renal function is still an open question and 
needs further elucidation 

The authors wish to express appreciation to Dr Stephen Haddock, Director 
of the Clinical Laboratories, Boston City Hospital, for permission to use the data 
relating to routine protein determinations 
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SOME INDICATIONS AND CONTRAINDICATIONS IN 
THE MEDICAL TREATMENT OF NEPHROLlTHIASIS=^ 


By FULLER ALBRIGHT, M D 

Associate Physician, Massachusetts General Hospital, Associate in Medicine, 
Harvard Medical School, Boston, Massachusetts 


The following facts have all been well established (a) hyper- 
parathyroidism IS a metabolic disease entity, (b) in hypeiparathy- 
roidism there is a disturbance of calcium and phosphorus metabolism 
and among other things an increased calcmuna and phosphaturia , 
(c) patients with hyperparathyroidism have a marked predisposi- 
tion to develop kidney stones, consisting largely of calcium phos- 
phate There is certainly strong circumstantial evidence that the 
cause of the calcium phosphate stones is the increased calcium and 
phosphorus in the urme The above evidence has led to a renewed 
interest in possible metabolic factors which might influence the 
formation of the kidney stones which are not due to parathyroid 
disease It, furthermore, has focused attention on the composition 
of the urine in relation to the formation of stones It is the object 
of this paper to discuss these aspects of the problem as they concern 
the case of a young man who died of bilateral kidney stones 

The patient, single, aged twenty-seven, came to the Massachu- 
setts General Hospital in December, 1936, with the diagnosis of 
bilateral renal calculi The following points in his history are prob- 
ably of importance 

(a) At the age of twenty he suffered from tiredness , albuminuria 
was found, he was treated with alkalis (sodium bicarbonate and 
“Crazy Crystals”) and a low protein high milk diet 

(b) At the age of twenty-three the patient had his first attack of 
renal colic on the left side, a roentgenogram revealed a pea-sized 
stone in the left kidney , this was removed 

(c) Six weeks after this operation the patient bad an attack of 
right-sided renal colic, roentgenograms showed multiple stones in 
both kidneys, during the next two years there were multiple at- 

* From the Medical Clinic of the Massachusetts General Hospital 
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tacks of colic, 211 cystoscopies, and multiple opeiations (3 left, 1 
right) 

(d) Ten months before entry five small stones were removed 
from the right kidney pelvis, and a nephrostomy tube was left in 

(e) During the months immediately prior to entrance a sus- 
tained attempt with ammonium chloride and hydrochloric acid, etc , 
to acidify the urine was made hut the urine remamed alkaline , man- 
delic acid was tried to sterilize the urine , the stones contmued to 
form even more rapidly 

Physical examination was non-contributory except for evidence 
of loss of weight (60 lbs during illness), the operation scars, and 
a right nephrostomy tube 

The roentgenogram of his kidneys (fig 1) showed bilateral kid- 
ney stones and hydronephrosis 

The urine exammation showed a moderate amount of albumi- 
nuria, a fairly good range of specific gravity (1 015 to 1 020), a pH 
of 7 0 to 7 5 and many white cells and a few red cells in the sediment 
There was no retention of nonprotein nitrogen, but a marked reduc- 
tion m phenolsulphonephthalem excretion 

Such in brief were the essential facts on admission One of the 
first questions in this clinic with such patients is whether hyper- 
parathyroidism IS or IS not present The fact that there were no 
hone symptoms and no roentgenographic evidence of bone disease 
does not mean that hyperparathyroidism may not have been present 
Thus in a series of thirty-five cases of proved hyperparathyroidism 
from this clinic twelve cases had no bone disease ^ The patient’s 
serum calcium level was found to be 10 6 mg per 100 cc , his serum 
inorganic phosphorus level, 4 6 mg per 100 cc These values, being 
within normal limits, were agamst the diagnosis of hyperparathy- 
roidism where one expects a hypercalcemia and a hypophosphatemia 
However, before absolutely dismissing the diagnosis, one should 
consider eertam possible exceptions to the usual chemical pattern 
pertaining in hyperparathyroidism 

In the first place, with renal insufficiency and a rising nitrogen 
retention one expects an elevated inorganic serum phosphate level 
In cases of hyperparathyroidism with marked renal insufficiency, 
the hypophosphatemia may no longer be present ^ In such patients 
the nonprotein nitrogen of the serum should also be high In the 
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patient m question it was only 23 mg per 100 cc Therefore, the 
lack of hypophosphatemia was not to be attiibuted to renal insuffi- 
ciency 

Secondly, the seium calcium value should be analysed m rela- 
tion to the serum protein value The serum calcium is mostly in two 
forms, calcium ions and calcium-bound-to-protem. The amount 
bound-to-protein (normally about 50 per cent ) depends largely on 
the amount of protein In hyperparathyroidism it is primarily the 
calcium ion fraction which is elevated It is possible, therefore, 
that in a patient with a mild degiee of hyperparathyroidism a small 
elevation of the calcium ion fraction may be offset by a decrease in 
the caleium-bound-to-protein fraction as the result of a low serum 
protein so that the total serum calcium value may lemam normal 
Such a ease was reported by Albright, Sulkowitch, and Bloomberg ^ 
The serum protein of the patieut here discussed was 5 9 Gm pei 
cent This value was not sufficiently low to materially affect the 
serum calcium value Hypeiparathyroidism, therefore, could be 
dismissed as a possible cause of the rapid stone formation 

It was, therefore, necessary to seek furthei as to the etiology of 
the stones Stones which are so large, which form so rapidly, and 
which show up so well by roentgenogram are almost sure to he com- 
posed largely of calcium phosphate One of the stones which he had 
passed was analysed and found to be composed largely of pbospbates 
There was no uiic acid Phosphate salts precipitate out only m an 
alkalme medium Attention was, therefore, next focused on the 
acidity of the patient’s urme The urine was found at all times and 
under all circumstances to he alkalme (range of pH 7 0 to Y 5) 

In the absence of extreme renal insufficiency where the kid- 
neys cannot produce an acid urine, a constantly alkalme urine usually 
means a urmary infection with an oiganism which splits urea into 
ammonia The urine culture on this patient showed bacillus coli 
and bacillus proteus The latter is a urea splitting organism Tbe 
immediate cause of tbe formation of stones, therefore, was presum- 
ably a persistently alkaline urine, caused by bacillus proteus splitting 
uiea 

In tbe presence of such an infection, usually enough ammonia is 
formed to outdo any measures which may he taken to render the 
urine acid It should be pointed out that the usual best way of 
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producing an acid urine — ^namely, giving ammonium chloride — is 
particularly ineffective under these circumstances The ammonia 
which in the blood has been changed to urea is excieted as such by 
the kidneys Hence this therapy increases the urea in the urine 
and thus the source of the ammonia formation With a proteus 
infection a vicious cycle is set up The infection causes an alkaline 
uime, this causes the precipitation of phosphate stones, these lead 
to more infection and stones, etc 

Before the possibilities as to tieatment of this situation are dis- 
cussed, it seems of interest to speculate on the possible factors which 
contributed to getting the patient into this predicament 

The first link m a chain of unfortunate events occurred prob- 
ably when, because of albummuiia, he was given alkalis (sodium 
bicarbonate and “Crazy Crystals”) and a low protein high milk 
diet This albuminuria may very well have been orthostatic, in 
any case the rationale of the theiapy is not apparent Heducing the 
protein m his diet meant that one was reducing the chief acid-ash 
component of the diet and thus favoring an alkalme urine The giv- 
ing of alkalis m addition probably insured the presence of an alkaline 
urine, m which the phosphates would all he out of solution Tinally 
the high milk diet with its high phosphate content must have re- 
sulted m there being a large amount of phosphate in the urine as 
most of the mgested phosphates aie excreted in the urine Thus the 
stage was set for the formation of a calcium phosphate stone and one 
did form 

How it IS obvious that everybody who takes alkalis and a high 
phosphate and calcium diet does not foim kidney stones, likewise 
many cases with hyperparathyroidism do not form stones Still it 
seems probable that any situation which leads to the precipitation of 
some salt in the urine as it is passed favors the formation of stones 
The current wave of advertising about the dangers of acidosis and 
the foisting of all kinds of alkaline salts on to the public probably 
has a definite bearmg on the formation of phosphate stones The 
belief that lots of “good fresh milk” is very healthy may or may not 
be so, but in the occasional person it is going to favor stone forma- 
tion It IS of mterest that herbivorous animals have an alkaline 
urme, but have arranged to excrete their phosphates in their feces, 
carnivorous animals have an acid urine and excrete most of their 
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pliosphates in tlieir nrme, man resembles tbe carnivorous animals 
as to tbe excretion of phosphates, but occasionally varies his diet or 
tabes sufficient patent medicines so that he has the unfortunate com- 
bination of an alkaline urine high in phosphate 

Another possible factor in the formation of the first stone may 
have been the decrease in the urea in the urine resulting from the 
low protein diet There are certain compounds, called hydrotropic 
substances, which markedly mcrease the propensity of other sub- 
stances to stay in solutions Urea is such a hydrotropic substance 

What was the next link in the unfortunate chain of events * It 
took three years to form the first stone, this was removed, in six 
weeks theie were multiple atones on both sides It is obvious that 
from the time of the first operation the stone formation was markedly 
accelerated It seems not unlikely that at that tune the proteus in- 
fection became established and the alkalinity of the uime was 
increased 

One not infrequently sees transient bacillus proteus infections 
after urological procedures Many cases quickly clear up , m others 
the infection becomes thoroughly established and chronic In tbe 
author’s limited experience no case of proteus infection has been 
encountered in a patient who has not undergone some urological 
manipulation This is in marked contrast to the experience with 
bacillus coll infection 

The next link in the chain of unfortunate events probably oc- 
curred in the months ]ust prior to admission It was realized that 
it was important to get the urine acid Ammonium chloride and 
hydrochloric acid were administered The futility of such pro- 
cedures in most cases of proteus infection has already been men- 
tioned But such therapy is not only futile, but it is actually very 
harmful When ammonium chloride is administered, the ammonia 
IS changed to urea and is in this form in the blood while the chloride 
remains as so much hydrochloric acid This leads to an acidosis as 
regards the body fluids, this in turn leads to an mcreased mobiliza- 
tion of calcium and phosphate from the bones and an increase of 
these substances in the urme (compare treatment for lead poisoning) 
In the urme, as discussed above, the urea is turned back into am- 
monia by the bacillus proteus The net result is that an increased 
amount of calcium and phosphate is being excreted into an alkaline 
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urme It is therefore not surprising that the stones grow more 
rapidly 

With the realization on the part of the profession of the impor- 
tance in many cases of obtaining an acid urine in the prevention of 
stone formation, there have occurred certain untoward results be- 
cause the contraindications were not realized In the first place 
the acid urine is important only for the phosphate stones, it will 
not benefit the oxalate stones , it is bad for the cystine and uric acid 
stones Secondly, badly damaged kidneys cannot excrete an acid 
urme under any circumstances and pushing acid therapy may result 
m a severe body acidosis The third contramdication is the one just 
mentioned The acid therapy does one good thing — ^makes the urme 
acid — and one bad thing — increases the urinary excretion of cal- 
cium and phosphorus If one succeeds in doing the good thmg, 
the bad thing is no longer bad as the calcium and phosphate wiU 
remam m solution If one does not succeed m doing the good thing, 
the bad thmg is very bad Therefore it is urged that m trying an 
acidification regime the urine be tested to see whether the desired 
result IS obtamed If it is not, stop 

So much for the diagnosis and the events which may have con- 
tributed to the patient’s condition on admission , what was to be done 
about it? The important thmg was to eradicate the proteus infec- 
tion But how ? There was no use trying such antiseptics as man- 
delic acid as they work only after the urine has been made acid by 
other agents There are certain interesting possibilities in the 
therapy of proteus infection which are being tried but they are stiU 
in the experimental stage Tor the time bemg one can only call 
attention to the problem and some of its dif&culties but no solution 
can be offered 

But what about the patient? The chain of unfortunate events 
'persisted He died shortly after admission At autopsy there was 
bilateral pyelonephritis with venous thrombosis and multiple septic 
infarcts in the lungs It would seem that his case history presents 
an interesting lesson in what not to do, even if it fails to teU us what 
to do 

SUMMARY 

The case history of a young man who died of bilateral kidney 
stones IS reviewed and the following points are stressed 
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I Lack of skeletal involvement does not rule ont kyperparathy- 
roidism as a cause of kidney stones 

II Wliereas in kyperparatliyroidism one espects a low serum 
phosphorus level and a high serum calcium level, the former may not 
be decreased in the presence of renal insufSciency and nitrogen reten- 
tion and the latter may not be elevated m the presence of a low serum 
protein level 

III In the presence of a urinary infection with a urea splitting 
organism, the ordinary methods of acidifying the urme are usually 
futile, ammonium chloride admuustration is particularly futile as 
it mcreases the urea excretion in the mine and hence the source of 
the ammonia formation 

IV Any regime which causes a constantly alkaline urine, espe- 
cially if in addition large amounts of phosphates are ingested, may 
predispose to the formation of phosphate stones 

V Whereas a regime which has as its purpose the acidification 
of the urine is indicated in most cases with a tendency to form phos- 
phate stones, it is contraindicated 

(a) in the presence of uric acid, and cystin stones, 

(b) where there is marked renal insufficiency, and 

(c) where for any reason the desired acidification is not obtained 
(e g presence of a urea splitting organism) 

VI Infections with the urea splitting bacterium, baciUus proteus, 
usually and maybe always follow instrumentation or operations on 
the genito-urmary tract, if the infection becomes well established 
in the kidney pelves it is very difficult to eradicate , just what therapy 
should be tried is not clear 
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CHRONIC ARTHRITIS=^ 

By ABRAHAM COHEN. M D 

Cliief of Arthritis Clinic, Jefferson Hospital, Philadelphia General Hospital and 
Philadelphia Police and Fire Department, Assistant Physician, Philadelphia 
General Hospital, Philadelphia, Pennsylvania 


“Aetheitis is a problem wbicb js mote or less hopeless ” This is 
the consensus of opinion of practitioners of medicine The great 
difficulty IS always that of treatment however, although treatment is 
important, diagnosis is still more important In order to diagnose 
correctly we must understand the pathology of arthritis and agree 
upon a uniform classification of its different forms To begin with 
we wdl take up the question of classification 

The American Eheumatism Co mm ission has been of considerable 
assistance in this matter It has suggested the use of the terms atro- 
phic arthritis (rheumatoid arthritis of the English) and hypertro- 
phic arthritis (osteoarthritis of the English) However so many dif- 
feient terms have been used in the past that m order to make matters 
clear I offer the foUowmg table which shows at a glance the vari- 
ously named conditions which now are included under the atrophic 
and the hypertrophic forms of arthritis 


Atbophio Akthbitis 

1 Rheumatoid Arthritis 

2 Proliferative Arthritis 

3 Ankylosing Arthritis 

4 Still’s Disease 

6 Metastatic Arthritis 

6 Infectious Arthritis 

7 Arthritis Deformans 

8 Mane Strumpell Syndrome 

9 Spondylitis Deformans 


Htpeeteophio Aetheitis 

1 Osteoarthritis 

2 Degenerative Arthritis 

3 Non ankylosing Arthritis 

4 Menopausal Arthritis 

5 Metabolic Arthritis 

6 Von Bechterew’s Syndrome 

7 Senescent Arthritis 


ATEOPHIC AETHEITIS ^ETIOLOGY 

The etiology of atrophic arthritis is a confusing problem The 

* From the Arthritis Clinics of the Philadelphia General Hospital, the Police 
and Fire Department of Philadelphia, and the Jefferson Medical College Hospital 
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■wolk of Cecil/ Wetkerby and Clawson/ and Burbank® suggests that 
atrophic arthritis is a streptococcus infection However, it is diffi- 
cult to understand bow it is possible for a streptococcus floating in the 
blood stream to do so much damage to the joints while the viscera and 
other systems remain relatively unharmed The work of Pemberton^ 
on the other hand tends to place the responsibility on faulty carhohj- 
drate metabolism plus the presence of focal infection Focal infec 
tion is certainly a factor, but the matter of faulty carbohydrate 
metabolism I have been unable to reconcile with the fact that the 
patient with this disease is usually emaciated and is apparently badly 
in need of carbohydrates He has no difficulty in utilizing them 
provided his digestion has not been upset by too much medication 

According to Small'* the patient with atrophic arthritis is ex- 
tiemely sensitive to the protein of streptococci If this be true, then 
allergy plays an important part in developing the symptoms of the 
disease 

It is extremely difficult to believe that each of the above authors 
has a specific organism, yet all believe that a streptococcus is respon- 
sible for the disease How a closed focus, harboring streptococci of 
low virulence, is capable of doing so much damage to the joints and 
yet so little to the viscera, regardless of whether it is due to bacteremia 
or toxemia, is hard to explain on any basis other than perhaps that of 
allergy On the basis of allergy is it not possible that there may he 
some factor common to all streptococci that is capable of producing 
arthixtis * It may be a protem or a toxin, although toxins are species 
specific It IS my belief that the real cause of arthritis can be found 
only if we work on the allergic theory The prevalent view is that an 
antigen injected into an animal will produce antibodies specific to this 
antigen The second injection of antigen will unite with its anti- 
bodies already formed, and this union acts either on, or in the cell, 
and so injures it that it liberates histamine or a histamine-like sub- 
stance, which in turn acts upon the neurovisceral mechanism to pro- 
duce anaphylaxis 

Let us assume then, that absorption from a focus of infection acts 
as an mitial mjection of antigen It follows, smce this focus persists, 
that a second and many future injections of antigen come from this 
source It is my belief that the lowermg of bodily resistance due to 
exertion or an intercurrent infection, such as a cold, or a fall of at- 
mospheric pressure, as occurs during changes m the weather, may 
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bung about a release of antigen, and the union of tbis antigen witb 
tef aimed antibodies may cause an exacerbation of the symptoms of 
tbe disease 


PATHOLOGY OF ATEOPHIC AETHEITIS 

Atropbic arthritis begins with a proliferation of tbe synovial mem- 
biane and tbe formation of granulation tissue over its surface Tbis 
gradually spreads and mvades tbe cartilage, destroying it As tbe 
process advances, tbe granulation tissue spreads over tbe articulating 
surfaces and beneath them Approximation of tbe opposing granu- 
lating surfaces causes tbeir adherence and tbe resultant fibrous tissue 
formation produces fibrous ankylosis 

There is an increase of fluid about tbe joint and mononuclear cells 
invade tbe periosteum Tbe bone marrow gradually is replaced by 
edematous fibrous tissue containing many osteoblasts and new capil- 
laries, and tbe entire architecture of tbe joint may be destroyed The 
soft tissues are mfiltrated and soon there is atrophy of muscles, 
tendons, ligaments, cartilage, bone, etc Contractures, dislocations, 
fibrous and bony ankylosis, and complete obliteration of tbe joint 
cavity with canalization are tbe result 

SIGNS AND SYMPTOMS 

The terms atrophic, rheumatoid, proliferative, are used synono- 
mously and apply to any of tbe types of tbe disease as has been men- 
tioned Ankylosing arthritis and arthritis deformans apply prin- 
cipally to tbe far advanced stages of arthritis in which ankylosis, 
dislocations, and other types of deformities are present Atropbic, 
ibeumatoid or proliferative arthritis affects males and females alike 
Tbe disease comes on gradually Tbe patient is usually tbm and 
debilitated, if not at tbe onset of tbe disease, be soon becomes so 
There is an associated secondary anemia, and there may be a low 
grade fever Tbe condition usually begins in the fingers, with soft 
swellmg about tbe middle joint and the characteristic spindle shaped 
deformity Tbe knees are next most often involved Swelling may 
assume fairly large proportions There is fluid about tbe joint and 
crepitation on palpation Soon the capsule becomes thickened and 
one feels a capsule surrounding tbe joint which apparently is much too 
large There is a good deal of pain, accompanied by stiffness whether 
at rest or on motion Change m tbe weather has a definite mfluence 
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upon the joints, there being generally much more pam on cloudy days 
or before a storm under which circumstances relief comes with 
the ram 

As the disease progresses, nearly all the joints may he mvohed 
There are instances in which not one joint is spared There is ulnar 
deviation of the hands, the feet become fiat, the spine rigid and pam 
is intense Soon, because of the destruction of tissue, relaxation of 
ligaments, and atrophy of bone, muscle and tendons, dislocations 
may be manifest, and as nature attempts to repair the damage there 
IS fibrous and bony anhylosis This now is what is known as aithritis 
deformans and ankylosing arthritis The patient complains always 
of being cold, the skin is usually dry and atrophic, there is a good 
deal of loss m weight, and anemia is marked The appetite is pooi 
and often there is mdigestion The sedimentation rate^® is increased 

Still’s disease^® was first described in 1897 as a polyarthritis 
occurring in childhood The condition is not clearly defined as a 
separate entity It has often been called “arthritis deformans of 
childhood ” Some writers believe this to be a form of atrophic ar- 
thritis occurring early m life Usually it begins in the spine when the 
onset IS chronic , however, when the onset is acute it is not unlike the 
acute arthritis of adults There is usually generalized lymphatic in- 
volvement with splenomegaly and sometimes with hepatic enlarge- 
ment The later stages of the disease do not differ from the far ad- 
vanced atrophic arthritis of adults 

In the Mane Strumpell syndrome the spine primarily is mvolved 
It begins with pain in the back, chest expansion becomes restncted, 
and ankylosis ensues as the result of ossification of the anterior com- 
mon vertebral ligament At a late stage the typical symptoms of 
atrophic arthritis occur in fingers and other joints 

Spondylitis deformans is atrophic arthritis involving the spine 
alone It is usually gradual in its onset, beginning with pain in the 
back The final result is a convex spine There is consideiable 
ankylosis present This type of spondylitis is very painful, but not so 
mcapacitatmg as other forms since frequently no other joints are 
involved 

Metastatic or infectious arthritis may begin as an acute or a 
chrome disease When acute, it is usually ushered in by a chill and 
sudden rise of temperature, accompanied by prostration The joints 
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become painful, bot, swollen, and red Tbe usual diagnosis is that 
of acute rheumatic fever It is uncommon under the age of thiity 
and usually attacks persons exposed to the weather The fever may 
rise to 101° or 106° The patient may he delirious, the tongue coated, 
the breath foul, perspiration is excessive, and breathmg is rapid On 
exammation of the heart, one frequently finds murmurs at all the 
valves The joint manifestations aie unlike those of rheumatic fever 
m so far as they are not evanescent and the smaller as well as the 
larger joints are mvolved The course is a stormy one, lasting some- 
times from SIX to eight weeks through the acute and subacute stages 
As the acute inflammation subsides, there is residual stiffness and 
pam El ank foci of infection are as a rule evident The disease fre- 
quently goes on mto a chronic stage, but even then, with proper 
treatment, the patient often makes a good recovery I have seen in- 
stances m which there has remained a loud blowmg systolic murmur 
at the apex, which in time has completely disappeared 

TEBATMENT OF ATEOFHIO AETHEITIS 

Assuming that the focus of infection is actmg as the sensitizmg 
agent, it is reasonable to assume that if we can find some substance, 
which, when injected into the patient, will pioduce specific antibody 
response, we have fulfilled the requirements as described m the para- 
graph on etiology In the so-called streptococcus cardioarthritides 
soluble antigen, described in a previous paper,® this substance may be 
presumed to be present It is also present in filtrates made from 
other streptococci 

Warren Crowe,’^ the pioneer in vaccine therapy, has been using 
vaccines m doses of one thousand or less organisms and producing 
reactions such as are to be described The doses of streptococcus 
cardioarthritides soluble antigen are more or less on a par vsath those 
advocated by Orowe, except that the organisms have been filtered out 
and only the filtrate used It is the writer’s belief that better results 
are obtained by the use of filtrates than by vaccines 

Before going into the question of dealing with focal infection, I 
wish to consider a few points in the treatment of this disease which 
are of great importance As was stated above, atrophic arthritis 
occurs in the asthenic individual whereas the hypertrophic variety 
occurs in the sthenic Although the general principles of treatment. 
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'whicli ’Will be stated belo'w, apply equally to both types of arthritis, 
yet there are certain details of treatment peculiar to each type The 
resistance of the patient suffering from atrophic arthritis should he 
built up As far as food is concerned, anything that will agree with 
him should be permitted freely In this respect atrophic arthritis 
should be treated as we treat tuberculosis Anemia should be com- 
bated by the use of iron, arsenic and an appropriate diet Ankylosed 
joints and deformities should be overcome by using the methods of the 
orthopedic surgeon 

Physiotherapy is valuable, particularly the use of heat and sun- 
light Massage should be confined to the muscles and used only so 
long as pam is present, there should be no manipulation of the joints 
until pain has subsided 

Rest IS an important factor in both types of arthritis A certain 
amount of exercise is necessary m the atrophic foim, but it must be 
taken with considerable care The patient should not be subjected to 
any kind of vigorous exercise until fiee from pain 

Foci of infection should be eradicated Strange as it may seem, 
more is taught on the subject of focal infection in aithntis than per- 
haps m any other disease, yet less appears to be done about it We 
often see patients who have been suffering for many years with this 
disease and yet infected teeth and tonsils are allowed to go unheeded 
When such obvious foci of infection are neglected, what are we to 
expect when there is hidden infection in the prostate, ceiwix, gall- 
bladder, colon, and elsewhere? WTienever the tonsils are diseased, 
they should be removed Indeed it is my opinion that whenever ton- 
sils are present they should be removed Lar;)Tigologists say that the 
only way definitely to decide whether or not a tonsil is diseased is to 
examine sections of it under the miscoscope 

There are no organs in the human body that have been so mis- 
treated as the teeth We often see young people, with or without 
arthritis, wearing complete artificial dentures following the removal 
of all the teeth The dental profession is making great strides in 
educatmg the public that roentgenograms are necessary before extrac- 
tion IS done l^o one questions that a tooth with a diseased apex 
should be removed Attempts to treat such teeth conservatively have 
not proved successful Often individuals who are toothless are 
found to harbor diseased roots in the gums or bone, and these, of 
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course, may act as foci of infection Devitalized teeth, should be 
removed regardless of roentgen ray findings 

The gallbladder, cervix, prostate, and sinuses are very common 
sites of mfection Needless to say they are often overlooked Ex- 
treme care should be exercised in eliminating them as possible foci 
of infection 

For constipation high colonic irrigations are of value together 
■with laxative drugs The strong fluid extract of cascara sagrada, 
given in graduated doses to meet the patients’ requirements, is as good 
a remedy for this purpose as any -we have The patient should be in- 
structed to find out -what quantity is necessary, and this quantity 
should be taken daily for a -week Giadual reduction in the amount 
may be made over a period of months I have seen patients com- 
pletely relieved of their constipation by this method 

One should not stop at the removal of foci of infection It is my 
belief that if foci are removed -within six months of the onset of the 
arthritis, usually the patient recovers -without further treatment 
However, if the foci are not promptly located and removed, the pa- 
tient becomes sensitized to the products of the infection and then 
merely the removal of the focus of infection does not desensitize the 
patient The organisms normally present in the nasal passages and 
the gastro-mtestinal tract now take up the work of maintaining sensi- 
tivity The procedure is to desensitize the patient and this may con- 
veniently be done by the use of streptococcus cardioarthritides soluble 
antigen The technique as to the manufacture of this product is 
described m another paper ® 

ANTIGEN TREATMENT 

One twentieth cc of streptococcus cardioarthritides soluble anti- 
gen, dilution 10 to 15, is administered subcutaneously as the initial 
dose The patient is instructed to keep an accurate record of any 
change that may occur in his condition from day to day until seen 
again by the physician Symptoms after the in] ections come anywhere 
from a few hours to a few days They are in the nature of a so-called 
reaction manifested by nervous irritability, restlessness followed by 
wakefulness, pain in the affected joints, sweating, paresthesias, numb- 
ness, disturbance of taste and smell, sore throat, acute exacerbation of 
sinusitis, diarrhea, occasionally nausea, rarely vomitmg, often a feel- 
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mg which the patient describes as something he “cannot explain ” The 
reactions usually last from a few hours to a few days They may he 
focal, such as pain in the joints, general, such as nervousness, or 
localized, such as soie throat, acute sinusitis, diarrhea, nausea or 
vomiting When localized symptoms occur, they are of extreme im- 
portance in identifying the offending focus 

The general constitutional symptoms appear to he due to activity 
of the sympathetic nervous system Sweating, fatigability, coldness 
of the skm, alteration of skin temperature, blanching and redness of 
the skm, leave little doubt in the minds of most workers that the 
sympathetic system is involved in arthritis The woik of Kowntiee 
and Adson® helps considerably to substantiate this One of the most 
impoitant symptoms of the disease, next to the joints themselves, is 
despondency There are instances in which this is so pronounced that 
suicide IS seriously considered by the patient Despondency is cei- 
tainly a pait of the disease arthritis and psychotherapy is therefoie 
essential Following the depressed reaction, which may be teimed 
a primary one, theie is usually a period of euphoria which may last a 
few days, and then a secondaiy reaction in the nature of moie pam in 
the jomts, often more than the patient has evei had before 

Eeactions should come on withm twenty-four hours after injec- 
tions This 18 what we should stiive foi If the reaction is primary, 
such as despondency for example, then an attempt should be made to 
brmg the secondary reaction closer to the primary It will be noted 
that as this is brought about by the i eduction of the dose of antigen, 
the primary reaction symptoms wiU gradually disappear The sec- 
ondary reaction now takes the place of the primary It should now ho 
the purpose to reduce this reaction to a mmimum This is done by 
further reducing the dose of antigen 

In this way a pomt will be reached at which there is practically 
no reaction manifested and there is gradual improvement At this 
pomt the dose should he mamtamed Many patients go on to com- 
plete recovery in this way On the other hand, it often happens that 
the patient will improve for a time, and then suddenly there is again 
manifested marked focal and constitutional symptoms At this time 
one of two things must be done Should the reaction be severe and 
come on within a few hours following the injection, it usually means 
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tliat a substantial increase in dosage is necessary, and when tbe dose 
IS increased almost immediate relief is obtained 

Antigen should be administered subcutaneously and at no less 
mterral than every foui days, but -we should strive to prolong the 
feelmg of freedom fiom pam for a greater interval This is accom- 
plished by a minute increase in the dose As the dose is increased, 
the interval between treatments should be correspondingly lengthened 
However, should the reaction come on about twenty-four hours after 
the mjection, this means that the patient has become reactivated and a 
reduction in the dosage becomes necessary as before 

There may be instances m which there is no reaction at all In 
such cases a gradual increase m the quantity of antigen is mdicated 
It will be found that the patient will improve without reaction and 
so long as a quantity is reached that is evidently responsible for this 
improvement, that quantity should be mamtained until no more im- 
provement is noted , the dose should then be inci eased 

In a previous article® a summary was presented of forty-seven 
cases treated at the Arthritis Clmic of the Jefferson Hospital With- 
out presenting case histones, I wish to state that many hundreds of 
patients have smce been treated with results which substantiate the 
statements made in previous papers 

FEVEE THEEAPT 

Hyperthermia or fever therapy as administered with the Ketter- 
ing hypertherm, hot packs and diathermy has been used for the 
treatment of arthritis It has been of no benefit except in gonor- 
rheal arthritis At the present time one cannot be in the least opti- 
mistic about its use in atrophic arthritis 

VACCIHE THEEAPT 

As has been stated, Cecil,^ Wetherby and Clawson^ and more re- 
cently others have treated atrophic arthritis with vaccines by the 
intravenous route Good results are reported We have thus far 
been unable to repeat these results It is possible that our technique 
is m some way erroneous We have also been unsuccessful in iso- 
lating streptococci from the blood stream 

On the other hand we have been more successful with treatment 
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as described by Crowe'^ and Burbank ® We believe this to be due to 
the minute doses of vaccme used 

The use of typhoid vaccine has a place in the treatment of atrophic 
arthritis, since the reactions produced may perhaps stimulate the 
formation of antibodies These reactions are much more severe than 
those observed after ordmary vaccme therapy The vaccine is useless 
unless given intravenously 

JAUNDICE 

Hench’^’^ made observations on the effect of intercurrent jaundice 
induced by cmchophen and other drugs in atrophic arthritis Four- 
teen of sixteen patients obtained partial or complete relief from sjunp- 
toms coincident with the onset of jaundice 

Wyatt and Thompson^® have recently reported jaundice expeii- 
mentaUy produced with encouraging reaults, but this work is still in 
its experimental state However, it is a great step forward, and 
promises to give us a new lead as to the etiology of this disease 

P03TUSB 

In atrophic arthritis as well as in hypertrophic arthritis faulty 
posture may be associated with deformity of the feet Posture is here 
not the cause but the effect of involvement of the feet, and correction 
frequently adds considerably to the comfort of the patient. Moie 
about this will be stated under the treatment of hypertrophic arthritis 

SHORT WAVE THERAPY 

Short wave therapy is yet too new to recommend for treatment 
of arthritis Here we are treating effect rather than cause Patients 
are apparently improved early m the treatment, but symptoms soon 
reappear 

VITAMIN THERAPY 

It has been suggested that vitamins be used exclusively or as an 
adjunct in the treatment of atrophic arthritis Vitamins B, C, and D 
have been recommended Doses as high as a million units daily have 
been prescribed over a period of weeks and even months In the 
writer’s experience, as a specific, the treatment has neither a theo- 
retical nor a practical basis, however, as an adjunct, in the usual doses 
in which vitamin is prescribed, it is to be recommended in view of 
the fact that we are dealing with a debilitating disease 
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ANALGESICS 

In the acute attack, salicylates, if tolerated, are of great benefit 
They should be administered in ascending doses until the point of 
tolerance is reached This may be as high as three drams daily The 
dose should then be slightly decreased and maintained at that level 
until the patient is well out of the acute attack 

Salicylates are also of benefit in chronic atrophic arthritis, but aie 
best used m the form of acetyl salicylic acid in the doses of 10 to 15 
gr three times daily after meals 

Calcium orthoiodoxybenzoate^® is of some assistance In a group 
of 125 cases, 24 per cent were unable to tolerate the drug In the rest 
of the group 4 per cent were cured of the disease, 32 8 per cent were 
very much improved, 16 8 per cent were improved, and 22 4 per cent 
were unimproved It does not affect the red or white blood cells , it 
has no effect upon the kidneys or blood pressure This drug should 
also be given m ascending doses, beginning with 7 5 gr three times 
daily, and increasing the dose by 7 5 gr until improvement occurs 
The drug is then continued at this dose The maximum dose should 
not exceed 30 gr three times daily In the beginnmg of treatment, 
if gastro-mtestinal symptoms develop, the drug should be discon- 
tinued, however, if the patient has been taking it for some time, and 
these symptoms then come on, a rest period of a few weeks is 
indicated 

Phenacetin, amidopyrine, acetanilid are helpful particularly 
when used in combination with codein and acetyl salicylic acid for 
the relief of pain 

Cinchophen or its derivatives have no advantage over the above 
named drugs 


HYPEETEOPHIO ABTHEITIS ETIOLOGY 

As has been stated, hypertrophic arthritis occurs more commonly 
in women Since it begins with the menopause,^^ it necessarily fol- 
lows that if the disease is of metabolic origm, that the ovary and thy- 
roid are factors to be considered The work of Monroe^^ would 
indicate that hypothyroidism is a very common finding in this dis- 
ease Although this is true in my experience, still I have not found 
it quite so regularly Nevertheless, it is a matter of importance and 
should certainly be investigated in each case 
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A subject of greater importance is the question of the ovary 
SjTnptoms of the menopause are so often present, that one frequently 
feels that hypertrophic arthritis is merely another manifestation of 
this period of life 

The work of Pemberton emphasizes the importance of the gastro- 
intestinal tract Paulty carbohydrate metabolism and vitamin B de- 
ficiency are matters to be reckoned with Although blood sugar de- 
terminations are repeatedly normal, one docs find that the sugar 
tolerance test indicates a lowering of carbohydrate metabolism 
Women at this period of life are notoriously constipated, and they 
suffer chiefly from the flaccid type The work of PletcheP® indi- 
cates that the condition of the bowel is a factor To determine the 
influence of vitamin B as an etiological agent is difficult, although 
evidence appears to point to its mfluence on the tonicity of the 
large bowel 

The majority of these patients are obese This would mdicate a 
metabolic disturbance Although the basal metabolic rate is seldom 
below minus 15, nevertheless, most of these patients have a basal 
metabolic rate on the minus side 

Posture IS by far the most important of all etiological factors in 
hypertrophic arthritis Plat feet are almost always present There is 
bulging of the ankles to the inner side, the longitudinal arches sag, 
while the knees present signs and symptoms of stress and strain at 
the internal condyles This syndrome is easily discernible if the 
rule of the orthopedist is applied, namely, an imaginary line dropped 
from the tibial tubercle perpendicular to the floor should normally 
meet another line extending posteriorly from a point between the 
first and second toes This of course applies when the patient is in 
the erect posture on her bare feet 

PATHOLOGY OF HTPEETEOPHIC AETHEITIS 

The primary change is in the articular cartilage, consisting chiefly 
of an erosion with exposure of the ends of the bones In an attempt 
to compensate for this loss, there is hyperplasia of cartilage with re- 
sultant irregularity of the joint surfaces Soon the epiphysis is in- 
vaded, there is deposition of bony tissue, and as an end result hyper- 
trophy occurs In this way are formed the familiar Heberden’s nodes 
There is no proliferation or granulation tissue formation, no tendency 
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towards ankylosis, but the exposed bony surfaces become smooth, 
shiny and hard, while the remaining cartilage becomes ossified About 
the margin of the joints is usually found numerous cartilaginous 
nodules, pedunculated and formed from the synovial membrane 
These cause a “lockmg” of the joint and are commonly known as 
“joint mice ” 


SIGNS AND SYMPTOMS 

The terms hypertrophic arthritis, osteoarthritis, degenerative ar- 
thritis and non-ankylosing arthritis may be used interchangeably, 
since they designate the same conditions and are applicable to all the 
types of the disease now to be described 

When we speak of menopausal arthritis, we imply that it is pres- 
ent in the female It is the type which comes on at, near, or dunng 
the menopause, whether artificial or natural, and is usually accom- 
panied by the symptoms characteiistic of the menopause It begins 
with the characteristic Heberden’s nodes , that is, the symmetrical en- 
largements of the distal joints of the fingers Stiffness, soreness, and 
sometimes pain is present in the knees The patient is particularly 
prone to complain after restmg or on going up or down stairs Pam is 
not intense, but very annoying It is rarely incapacitating The 
distal joint of the finger may show a tendency to deformity by a 
deviation to the ulnar side of the hand Best usually relieves dis- 
comfort The patient is usually obese and accompanying the symp- 
toms of the menopause are usually foimd the signs of cardiovascular 
renal disease with hypertension Plat feet and postural defects are 
almost always present Laboratory studies, including the sedimenta- 
tion rate, are usually negative 

Von Bechterew’s syndrome is hypertrophic arthritis of the spine 
It occurs m old age particularly in the individual who has had 
laborious occupations, which have caused him to become “stooped” 
or “round shouldered ” The individual whose occupation has neces- 
sitated the carrymg of heavy loads on his back is most likely to pre- 
sent this syndrome This is the type of hypertrophic arthritis which 
sometimes shows ankylosis However, the ankylosis is not due to a 
proliferative process, but to pressure contacts of the bodies of the 
vertebrae agamst each other The pressure has been of such long 
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standing that the approximating bones have joined as one There is 
no pam present, but stiffness is predominant 

Senescent arthritis is that type of hypertrophic arthritis occurring 
in old age It involves the fingers and knees as has been described 
under menopausal arthritis, but is painless and non-inflammatory 
There may even be an absence of stiffness It occurs in both males 
and females alike, and is practically never incapacitating 

The statement that hypertrophic arthritis occurs in old age is a 
common belief However, the work of Myers, Keefer, et al tends 
to substantiate the idea that degenerative arthritis, at least, in the 
knees, often begins at a very early age As a rule, it is symptomless 
and the patient is imaware of its presence If such is the case, it 
would seem rather difficult to believe that there can be any relation* 
ship between the two types of arthritis This is one more step for- 
ward in substantiating the present classification It would definitely 
tend to relieve us of the idea that degenerative arthritis is infectious 
in its origin It is likewise difficult to believe that this process is the 
result of normal wear and tear of the joint cartilage, since the iden- 
tical process does occur sometimes quite rapidly in the fingers of indi- 
viduals free from the “humdrum’’ of the kitchen 

TBEATMENT OF HTPEETBOPHIC ABTHEITIS 

The treatment of hypertrophic arthritis is relatively simple We 
must bear in mind, first of all, that the patient has passed through a 
period of life durmg which she has neglected her health As a rule 
she has home children and her time has been so taken up with rearing 
her offspring that she has completely forgotten that her own welfare 
IS important We usually find that the patient is not only suffering 
from the symptoms of the menopause, such as hot flashes and nervous- 
ness, but from obesity, hypertension, nephritis, myocarditis, and pos- 
tural defects 

It therefore follows that the individual is not only suffering from 
aches and pains in the joints, but also from general medical difficul- 
ties, all of Avhich must be carefully looked into and cared for 

It IS not necessary to discuss here the medical treatment of the 
climacteric, of myocarditis, of hypertension, or of nephritis How- 
ever, obesity and posture are matters closely related to the disease 
hypertrophic arthritis and these will be discussed 
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It IS difficult to conceive how nature could provide us with skeletal 
systems which might hold equally well 120 pounds and 240 pounds 
However, apparently this is what is expected for we so often see 
individuals who all their lives have weighed 120 to 150 pounds sud- 
denly increase their weight to 175 or 200 pounds and over This sud- 
den ontake of weight would probably do little damage if the posture 
were normal However, in the presence of flat feet and faulty pos- 
ture, the stress is so great that soon the knees begin to grow stiff and 
painful Therefore, it is needless to suggest that under these circum- 
stances a weight reduction regime is m order We suggest the 
following 

Low Cabbohydbate Diet 

Avoid 

Sweets of any kind 

Food which 18 made from flour 

Berries and bananas 

Beans, peas, potatoes, nee, and corn 

Cereals 

The above diet is easily remembered It is very unpleasant to 
follow during the flrst few weeks but the patient soon becomes accus- 
tomed to It and loss of weight is gradual enough to cause no harm to 
the patient The use of drugs as weight reducing measures, in the 
face of a normal basal metabolic rate, is not only contraindicated but 
dangerous 

The matter of posture is almost as simple as that of weight As 
has been stated by orthopedic rules, one can easily determine whether 
or not the posture is faulty In the presence of flat feet, one must 
consider corrective shoes containing 

1 Eigid shank 

2 Longitudinal arch support (stationary) 

3 Wedges in heels to compensate for bulge at the ankles 

4 Metatarsal pads when the metatarsal arch is not fimctioning 
properly 

The use of drugs is seldom necessary except when a mixed ar- 
thritis exists, 1 e , a combination of the two types 

Foci of infeetion should always be dealt with as described under 
the treatment of Atrophic Arthritis 
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mcreased mtragastno pressure theory, 
2 88 

m perforation of peptic ulcer, 2 86 
imtabihty, 2 87 
muscular contraction, 2 87 
of obstructmg ulcer, 2 88 
radiatmg pams of, 2 88 
radiation, 2 86 
shiftmg, 2 86 
variability of, 2 88 
in pylonc stenosis, 2 89 
m small tubes, 2 87 
m solid viscera, 2 78 
mdmdual sensibility, 2 79 
mtestmal, 2 94 

obstruction, 2 95 
mverse radiation, 2 79 
kidney, 2 91 
lead cohe, 2 97 
left kidney, 2 93 
liver disease, 2 90 
caremoma, 2 90 
cirrhosis, 2 90 
localized, 2 78 
movable kidney, 2 93 
neuralgia, 2 81 
non-surgical causes, 2 79 
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\bdorainaI pain (Continued) 

of extra-abdominal ongin, 2 82 
angma pectona, 2 83 
bram duease, 2 82 
cardiac disease, 2 82 
coronary occlusion, 2 82 
diaphragmatic pleurisy, 2 82 
female pelvic disorders, 2 83 
locomotor ataxia, 2 82 
myalgia, 2 82 
pneumoma, 2 82 
pulmonary tuberculosis, 2 82 
renal disease, 2 83 
epmal cord lesions, 2 82 
apmal syphilis, 2 82 
of mtra-abdonunal ongm, 2 83 

acute hemorrhagic pancreatitis, 2 88 

appendicitis, 2 86 

bihary colic, 2 88 

colon, 2 88 

duodenal, 2 88 

of neurotic and psychopathic origin, 2 78 
of vascular ongm, 2 97 
pam of extraviBcerai ongm aimulatmg that 
of intra-abdommat disease, 2 81 
pancreatic disease, 2 89, 61 
pelvic disease, 2 62 
pentomtis, 2 65 
pylorospasm, 2 89 
references, 2 69 
reflex pam, 2 78 
regional ileitis, 2 93 
right kidney and ureter, 2 62 
nght-aided spastic colon, 2 93 
sensory nerves, 2 77 

aigmScance of two distmct areas of pam, 
2 88 

spleen, 2 61 
surgical causes, 2 79 
theory of referred pam, 2 77 
umbihcal henna, 2 91 
vascular diseaae of the mesentery, 2 98 
Vater-Pncmian corpuscles, distnbution, in 
relation to, 2 98 

Acacia dangers of large doses, I 13 
and salt restriction, 1 14 
deposition m Uver, 1 13 
diuretic effects of, 1 13 
dosage m nephrotic edema, 1 13 
indications, 1 IS 

Achy ha gastnca, relation to pernicious anemia, 

2 132 

Acromegaly, glycosuria m, 3 241 

Actmomycosis of central nervous system, 2 36 
case report, 2 36 
clmical znamfestations, 2 65 
course 2 37, 58 

diagnosed as eneephahtis lethargica, 2 S3 
diagnosis dunng life, 2 46 
diffuse 2 57 

epileptiform eemircs and, 2 42 


Actmomv cosis (Continued) 
mcidence, 2 58 

of primary infection, 2 86 
localited, 2 57 
metastatic, 2 42 

from ebdommal wait, 2 40 
from bonce of jaw, 2 39, 60, 61 
from bones of skull, 2 66 
from bronchi, 2 43 
from costal cartilages, 2 40 
from face, 2 49 62 
from gmgiva, 2 49 
from lung, 2 40, 6t, 62, 63 
from nasopharynx, 2 46 
from otitis media, 2 42, 46, 61, 62 
from pharyngeal tonsil, 2 47 ' 

from pleura, 2 64 
from sphenoid smus, 2 64 
m generalized mfection, 2 43, 44 
hematogenous, 2 68 
historical survey, 2 39 
mcidence, 2 38 
onset, 2 36 
pathology 2 38, 67 
abscess, 2 67 
menmgitis, 2 67 
neoplasm, 2 67 

penhypophyscal mvolvement, 2 55 
primary, 2 39, 43, 60, 62 
prognosis and treatment, 2 68 
references, 2 68 

rupture into lateral ventricle, 2 48 
secondary to sarcoma, 2 47 
sex mcidence, 2 68 
spmal fluid, 2 66, 67 
spontaneous remissions, 2 65 
subdural, 3 48 
symptoms, 2 36, 68 
Addis unnaiy sediment test, 1 1 
Addism, in treatment of permeioiu ssetma, 

2 134 V 

Adrenal apoplexy in menmgococcic meningitis 

3 ]3 

Adrenal cortex, relation to carbohydrate mefab- 
ohsm, 1 278 

Adrenotropic fraction of anterior pituitary ex- 
tract, effect on carbohydrate metsb- 
obsm, 1 281 

Alcohobsm, chronic, a neurosis, I 216 
case reports, 1 219 
references, 1 222 
Ailbngbt, F 

Some Indications and Contraindications in 
the Medical Treatment of Nephro- 
lithiasis, 3 280 
Amberson, Jr, J B 

Aspiration Bronchopneumonia, 3 126 
Amebae active, 3 5 
non-pathogemc 3 5 
viability outside the human body, 3 5 
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AmebiasiSf earlj contributions to 3 4 
incidence in America, 3 5 
Amebio dysentery, 3 181 

case reports lUustratmE mialcadmg character 
of symptoms, 3 183 
epidemic m Chicago m 1033, 3 181 
incidence in Chicago, 2 181 
permanent sure, 2 186 
prophylactic treatment, 2 186 
symptomatic cure, 2 186 
treatment of, 2 184 

arsemo preparations, 2 186 
carbarsone, 2 186 
tone effects, 2 186 
chimofon, 3 185 
combined use of drugs, 2 186 
emetm hydrochloride 2 185 
toxic effects, 2 185 
ipecac and its derivatives, 2 185 
of camera, 2 186 
oxyqumohne derivatives, 2 185 
routme treatment, 2 186 
vioform, 2 185 
Amebic hepatitis, 3 1 
abscess, solitary, 3 8 

draming by trochar, 3 8 
clinical course, 3 1 
complicated by girardiasis, 3 5 
cysts of entamoebae histolytica m stools, 
3 4 

illustrative case, 3 1 
laboratory findings 3 2 
roentgenologic findmgs, 3 2 
temperature 3 7 
treatment, 3 3, 0 

arsenical preparations, 3 7 
chmiofon, 3 7 

emetme bismuth iodide, 3 7 
emetme chloride, 3 3 
dosage 3 6 
ipecac 3 6 

qumine sulphate, 3 6 
Btovarsol, 3 7 
surgery, 3 8 
yatren, 3 7 

Amyotrophic menmgomyehtis due to syphilis, 
3 115 

Anemia, m advanced nephritis, treatment of, 
1 22 

blood findmgs, 41, 43, 44 
cardiac symptoms, 3 45 
illustrative case, 3 41 
leg ulcers, 3 45 
mitral insufficiency, 3 45 
pernicious, see Permcious anemm 
racial incidence, 3 44 
rheumatic heart disease, 3 45 
sickle cell, 3 41 

m subacute bacterml endocarditis, 3 39 


Anesthesia, relation to carbohydrate metabo- 
lism, 1 266 

Angina, syphilitic, 3 94 

Angina pectoris, thernpcutio myxedema pro- 
duced by thyroidectomy for, 1 48 
Aorta, mjuty m non-penetratmg wounds of 
cliest, 1 177 

syphilis, and bacterial endocarditis, 2 1 
diagnosis, 2 11 
incidence, 2 3, 9 
literature on, 2 9 
reasons for mfrequency, 2 12 
references, 2 13 
Appendicitis, acute, 2 106 
causes of, 2 107 

bacterial fermentation m lymphoid fol- 
licle crypts, 2 107 

circulatory disturbance with necrosis of 
mucosa, 2 107 

effect of constriction of proximal third, 
2 107 

fecal retention as cause of perityphlitis, 
2 106 

role of capillary function, 2 107 
chrome, 2 101 

appendiceal movements m, 2 102 
os sequel of acute appendicitis, 2 106 
diseases known clmically as, 2 101 
fecalitb and fecal column, 2 112 
foreign bodies, 2 113 
kinks, 2 113 

obhterative type, 2 108 
peritoneal adhesions, 2 111 
peritoneal bands and membranes, 
2 110 

post-mflammatory adhesions, 2 100 
stricture, 2 108 

localization of abdommal pam m, 2 86, 
02 

mechanism of pam m, 2 102 
pathology, 2 105 
references, 2 114 
enterogenous, 2 106 
hematogenous, 2 106 
pathogenesis, 2 106 

stagnation of contents of appendix, 
2 106 

Appendix, physiology of movements of, 2 101 
appendiceal contents as normal stimulus, 
2 105 

m rabbits, 2 103 

mechanism of fillmg and emptymg, 2 104 
normal stunulus, 2 105 
roentgenologic studies, 2 104 
studies of peristalsis by direct observation 
and m salme bath, 2 103 
Armstrongs method of typmg pneumococci, 1 86 
Artenal hypertension, treatment of, m advanced 
nephritis, 1 20 
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Artenosclerosis obliterans, 3 206 
amputation, 3 209 

diagram showing therapeutic measures for 
arterial insufficiency in the extremities, 
3 210 

oiammation of peripheral artenal system, 
3 207 

illustrative ease, 3 206 
in diabetic patient, 3 20S 
insulin, 3 209 

passive vascular exercises, 3 211 
symptoms, 3 208 
Arthritis acute, 3 S5 

acute rheumatic fever, 3 81 

agglutination of hemolyUe streptococci, 3 59 

antihemolysm titre of blood, 3 59 

constitutional sjTnptoms, 3 59 

diagnosis, 3 55 

difTcrential diagnosis, 3 55 

etiology, 3 5S 

gonococcus, 3 58 
rheumatic fever, 3 58 
scarlet fever, 3 58 

Btreptoeoccal upper respiratory infec- 
tions, 3 58 
gonococcal, 3 80 

demonstration of gonococcus, 3 81 
gonococcal complement fixation reac- 
tion, 3 81 

illustrative case 3 55 
incidence m negro, 3 60 
]omt fiuid, 3 60 
tomt involvement, 3 59 
metastatic or infectious, 3 290 
onset, 3 59 
polyorthritia, 3 60 
rheumatoid, 3 59 
roentgen findmgs, 3 61 
subcutaneous fibroid nodules, 3 80 
tendon sheath involvement, 3 60 
Arthritis, chronic, 3 287 
atrophic, 3 287 
bodily habitus, 3 291 
etiology, 3 287 
allergy, 3 288 
streptococci, 3 288 
pathology, 8 289 
signs and symptoms, 3 289 

Mane Strumpell syndrome, 3 290 
metastatic or mfectious 3 290 
Bpondjlitis deformans, 3 290 
Stills disease, 3 290 
treatment, 3 291 
analgesics 3 297 
antigen treatment, 3 293 

dosage and mode of admmistration, 
3 295 

general reaction, 3 294 
local reaction, 3 293 
without reaction, 3 295 


Arthritis, treatment (Continued) 

dcsensitiration with streptococcus car 
dioarthritides soluble antigen, S 293 
extraction of teeth 3 293 
fever therapy, 3 295 
full diet, 3 292 

high colonic irrigations for constipation, 
3 293 

iron, 3 292 
laxative drugs, 3 293 
orthopedics 3 202 
physiotherapy, 3 292 
posture, 3 296 

removal of foci of infection, 3 292 
rest, 3 292 

short wave therapy, 3 296 
therapeutic jaundice 3 296 
vaccine therapy, 3 291, 295 
tj-phoid vaceme, 3 296 
ntamm therapy, 3 296 
hypertrophic, 3 297 

basal metabobsm, 3 298 
etiology, 3 297 

gastromtestinal tract, 3 298 
hypothyroidism, 3 297 
menopause, 3 298 
posture, 3 298 
vitamm B, S 293 
menopausal, 3 299 
pathology, 3 298 
senescent 3 300 
signs and symptoms, 3 299 
terramology, 3 299 
treatment, 3 300 

correction of posture, 8 301 
corrective shoes, 3 30l 
drugs controindlcstcd, 3 301 
low-carbohydrate diet, 3 301 
medical treatment of associated dis- 
turbances, 3 300 

removal of foci of infection 3 301 
weight-reduction regime 3 301 
Von Bechterew's syndrome, 3 299 
references, 3 302 

terminology of the American Eheumatisro 
Commission, 3 287 
Aacotblo acid m blood, 2 31 

effect of admmistration of vitamin C, 2 31 
in adults, 2 31 
in children, 2 31 

Aspiration bronchopneumonia See Broncho- 
pneumonia, aspirationnl 
Auncular fibrillation and bundle branch block 
In apparently normal heart, I 186 
cardiac examination, 1 187 
cardiac rate, 1 ISS 
diagnosis, 1 187, 189 
electrocardiogram, 1 183 
history of cose, 1 187 
mecbanism, 1 189 
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Auricular fibnllalion (Continued) 
prognoaia, 1 ISO 
refereocea, 1 190 
treatment, 1 189 

aa precureor of congeativo heart failure, 

3 222 

in hyperthyroidiam, 3 221 
incidence, 3 222 
onset, 3 222 

Austrian, C R nnd A M Haney Fried- 
lander’a Pneumonia, 3 20 
Acotemia, differentiated from hypertensive en- 
cephalopathy, 1 32 

. B 

Baker’s test for pulmonary msuITicicncy, 3 50 
Basal metabolic rate, and hyperthyroidism, 1 02 
as guide in thyroid tberap}, 1 19 
atypical, 1 19 

cBect of treatment on metabolie rate, 1 65 
in cardiovascular disease, I 66 
normal, 3 215 

Bence-Jones proteinuria m hjporprotcmuria, 
3 259 

in multiple myeloma, 3 259 
Bile duct, common, exploration of, 3J83 
choledochoduodenal intubation, 2 290 
injunes and reconstruction of, 2 289 
roentgenoscopy, 2 289 
T-tube ioserter, 2 289 
Bile pentomtis, experimental, 2 285 
Bile, white, expenmental evidence of sources 
of, 2 284 

Biliary tract disease, hyperglycemm and gly- 
cosuria m, 1 207 

Bihary tract, surgery, progress m 1930, 2 283 
acute cholecystitis, 2 280 
bile pentomtis, 2 285 
biliary duodenal intubation, 2 289 
cholecystoatomy, 2 287 
choledochoduodenal intubation, 2 290 
duodenal mtubation, 2 290 
early diagnosis of diseases of the gallblad- 
der, 2 287 

early preventive surgery m gallbladder 
disease, 2 287 

effect of calculous biliaiy obstruction on 
functions of the hver, 2 290 
electrosurgical obUteration of gallbladder, 
2 292 

experimental, 2 283 

exploration of common bile duct, 2 288 
mfection and obstruction of common bile 
duct as source of white bde, 2 284 
hver death or liver-kidney syndrome, 2 285 
method for distmguishmg operative from 
non-operative types of jaundice 2 292 
ohhteration of gall-bladder at chole- 
cystostomy, 2 283 
of the pancreas, 2 293 


Biliary tract (Confmued) 
references, 2 295 

relation of concentration of bile acid in 
bile to hepatic damage, 2 284 
removal of normally funotionmg gall- 
bladder, 2 283 

results of surgery In gallbladder disease, 
2 288 

role of hver m destruction of bile salts ns 
demonstrated by results of hepateo- 
tomy, 2 284 

surgery of the liver, 2 293 
Butgical indications m jaundice, 2 290 
T-tube inserter, 2 289 
Blood, auto-hemagglutmation, 3 261 
etiology, 3 262 

m relation to blood transfusion, 3 262 
pathologic significancs, 3 262 
Blood, diseases of, 2 131 
Blood pressure, high See Hypertension 
Blood proteins See also Hyperproteinemia 
Blood protems, mechanism of formation, 3 260 
precipitation bj Hnyem’s solution, 3 263 
precipitation with trichloracetic acid 3 264 
Blood sugar, effect of calcium on, 1 261 

effect of magnesium chloride or gluconate, 
1 262 

Boyd’s method of typmg pneumococci, 1 87 
Bram, actinomycosis, 2 36 
Bram, I 

’Therapeutic Hyperthyroidism, 1 48 
Breast and nipples, care m pregnancy nnd 
puerpenum, 2 206 
abscess of breast, 2 215 
mcidence of, 2 216 
application of omtment, 2 207 
bathing of lupples, 2 207 
brassiOres, 2 210 
breast bmder, 2 210 
breast pumps, 2 213 
care of nipples between nursmgs, 2 210 
contributing factors to successful breast 
feedmg, 2 208 

advantages of breast feedmg, 2 207 
best method and intervals for nursmg, 
2|209 

care of baby’s mouth, 2 209 
contramdications to breast feedmg, 
2.206 

effect of diet on milk production, 2 214 
mght feedmga, 2 209 
prolactin to stimulate milk secretion, 
2 216 

depressed nipple, 2 211 
engorgement of breasts, 2 216 
exommation of, 2 207 
fissured mpple 2 211 

radiant heat m treatment of, 2 212 
m puerpenum, 2 208 
metal aerators, 2 212 
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Breast and nipples (Continued) 

method of eicprcssme milk from breast, 
2 214 

nipple shields, 2 211 

lead nipple shield, 2 211 

lead poisoning from, 2 212 
mechanism of beneficial effect, 2 2tl 
Ziegler alummum mpple shield, 2 212 
protection of mpple, 2 208 
references, 2 216 

routme treatment after labor, 2 208 
short feedmgs at mtrequent intervals as 
an aid in preventing sore nipples, 
2 209 

support of, 2 207 

treatment of retracted or fiat nipple, 2 208 
Bnght’s Disease See Nephntis 
Bronchiectasis 1 144 
bacteriology, 1 145 
course, 1 149 
diagnosis 1 144 

bronchoscopic, 1 148 
differentiation from tuberculosis, 1 147 
etiology, 1 144 
hemorrhagic, I 130 

bronchiectasis after being caught in a 
storm, 1 134 

bronchiectasis as a result of bronchial 
obstruction, 1 135 
bronchoscopic dramage, 1 140 
clubbed fingers, 1 134 
course 1 139 

differential diagnosis, 1 136 
cysts 1 137 
emphysema, 1 138 
etiology, 1 134 

pneumonia, 1 135 

postoperative pulmonary atelectasis, 
1 135 

whoopmg cough, 1 135 
fatal hemorrhage, ] 133 
followed by hemorrhage, I 132 
foul sputum, 1 134 
hemorrhage as first symptom, 1 131 
illustrative cases, 1 130-140 
life-tbreatening hemorrhage, I 133 
lipiodol mjection, 1 146 
medical treatment, I 140 
pancaked middle lobe, 1 138 
phremcectoroy, 1 140 
physical signs, 1 130 
possible hemorrhagic bronchiectasis fol- 
lowed by tuberculosis, 1 137 
postural drainage, I 140 
pulmonary abscess with bronchiectasis, 
1 134 

references, 1 143 
removal of entire left lung, I 139 
right middle and left lower lobe bron- 
chiectasis, 1 138 


Bronchiectasis (Continued) 

roentgen ray treatment, 1 140 
emus infection as complication, 1 140 
aurgical treatment, 1 130, 141 
indications, 1 142 
lobectomy, 1 141 
mortahty, 1 141 

tuberculosis followed by bronehiectssis, 
1 136 

iimlateral emphjsema, 1 138 
unusual locations, I 138 
iodized oil m diagnosis of, 1 144 
localization, 1 145 
physical signs, 1 140 
prognosis, 1 154 
referencta, 1 150 
relation to sinus infection 1 14^ 
roentgen ray appearance, 1 147 
spontaneous precipitation of, 3 203 
symptoms, I 140 
treatment, 1 150 

artificial pneumothorax, 1 IS3 
bronchoscope, 1 149, 153 
exacerbations, 1 149 
dramage, 1 150 
lobectomy, I 154 
medical, 1 162 
creosote, 1 152 
lipiodol, 1 152 
phreniccctomy, 1 154 
postural treatment, 1 151 
relief of smus infection, 1 152 
rest, 1 152 

tborocoplasty, 1 154 
Bronchopneumonia, aspirational, 3 120 

abnormal conditions favonng stenosis or 
Btneture, 3 129 
coughing, 3 128 
mflsmmation, 3 129 

types resulting from aspiration, 
3 130 

conditions favormg mhniation or aspiration 
of foreign substances, 3 120, 127 
conditions favoring retention, 3 128 
pre existing lung damage 3 129 
topical anesthesia in trhehea, 3 129 
unconsciousness, 3 128 
illustrative cases 3 134 
mechanisms of pathogenesis, 3*120 
apoplex}, 3 127 
asphyxia, 3 127 
epilepsy, 3 127 
narcosis, 3 127 

other factors dulling the protective re 
flexes 3 127 

caremomatous fistula 3 128 

choking on food, 3 128 

chronic cardiospasm 3 127 

chronic sinusitis 3 127 

local anesthesia in nasopliilrynx, 3 127 



INDEX 


309 


Bronchopneumonia, other factors dulling tho 
protective reflexes (Continued) 
senility, 3 127 
trauma, 3 128 
prevention, 3 132 
recogmtion of, 3 132 
residual lesions 3 131 

extent and seventy, 3 131 
sleep, 3 127 

unconsciousness, 3 127 
suppuration 3 130 
treatment, 3 132 

bronchoscopy, 3 133 

convalescent care, 3 133 

dental hygiene, 3 132 

postural drainage, 3 133 

removal of foci of mfection, 3 132 

suction, 3 133 

thoracotomy, 3 133 

tonsillectomy, 3 133 

Brown, T MeP and H M Thomas Jr 

Pulmonary Emphysema Complicated by 
Hyperthyroidism, 3 47 
Brown, T MeP and L Hamman 

Subacute Bactenal Endocarditis, 3 33 
Brown Sequard biographical remarks 3 108 
cases quoted m studymg syndrome that 
bears his name 3 109 
scientific contributions, 3 109 
Brown-Sequard syndrome 3 lOS 
causes of, 3 110 
flaccid paralysis 3 112 
beat and cold sensation, 3 112 
hyperesthesia, 3 111 
hypotonia, 3 112 

m cases of hemisection of the cord, 3 110 
m memngo -vascular syphihs of the cord, 
3 103, 107 
pathology, 112 
stab wounds 3 111 
syphilis, 3 111 
tumors, 3 111 

Buerger s disease See Throrabo-angutis 
obliterans 

Bundle branch block and auricular fibrillation 
in apparently normal heart, 1 186 
Burwell, C 8 

The Management of Asymptomatic Heart 
Disease, 2 219 

O 

Calcium, effect on blood sugar, 1 ^261 
Cantarow, A 

Review of Certam Recent Advances m Car- 
bohydrate Metabolism, 1 2S0 
Carbogen administration in lobar pneumoma, 
1 102 

Carbohydrate metabolism, 1 250 

absorption of carbohydratee from alimen- 
tary canal 1 250 

adrenal cortex m relation to, 1 278 


Carbohydrate metabolism (Continued) 
and hepntio disease, 1 209 
blood lipid prmciplo of pancreas, 1 271 
diabetogenic action of anterior pitmtary ex- 
tract, 1 276 

distribution of glucose m blood, 1 252 
effect of pancreatic extracts, 1 271 
effect of potassium salts, 1 263 
effect of sodium chloride mtake on glycogen 
content of liver and muscles, 1 263 
electrolyte metabolism m dmbetes mellitus, 
1 262 

hyperglycemic effect of narcotics, 1 265 
in biliary tract disease, 1 267 
m hypophysectomiscd animals, 1 273 
m hypophyscctomiied-pancreateotomiied 
animals, 1 275 

mcrensed insulin sensitivity from factors 
causing mcraased sugar tolerance, 1 254 
mcretm, 1 261 
msulm, 1 258 

cutaneous admmistration of msulm, 1 288 
duodenal extracts activatmg msulm, 
1 261 

msulm-activatmg extracts, 1 261 
bpld prmciple of pancreas, 1 271 
liver hpid prmciple, 1 271 
methods of standardization of msulm, 1 260 
normal glueose tolerance, 1 253 
pancreatropic hormone of the anterior pi- 
tmtary, 1 278 
recent advances, 1 250 
references, 1 294 

relation of blood chlorides to blood sugar, 
1 262 

relation of hepatic glycogen to ketonemia 
1 266 

relation of lipolytic effect of cholme to an- 
terior pituitary, 1 272 
relation of hver to, 1 264, 266 
relation to anesthesia, 1 265 
relation to blood chlorides, 1 262 
relation to blood sugar, 1 262 
r6le of hver m glucose tolerance, 1 266 
selective absorption of sugars by mtestinal 
tract, 1 251 

Bigmficance of vitamin Bi, 1 263 
Carbon dioxide and oxygen admmistration m 
pneumonia, 1 102 

Carbon dioxide baths m treatment of circula- 
tory disease, 1 199 
at Bad Nauheim, 1 199 
at Saratoga Sprmgs, 1 199 
case reports, 1 200 
chemical factors, 1 204 
climcal indications, 1 209 
composition, 1 200 
contramdications, 1 209 
duration of treatment, 1 200 
effects on blood pressure, 1 205 i 
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Carbon dioxide baths, effects (Continued) 

on minute volume output of heart, 1 207 
on pulse, 1 205 
on respiration, 1 207 
on respiratory metabolism, 1 207 
on skm capillaries, 1 206 
on skm physiology, 1 208 
on venous circulation, 1 206 
geographic |distnhution, 1 200 
m chrome myocarditis, 1 209 
m coronary sclerosis, 1 203, 200 
m elderly cardiac cases, 1 202 
m vasospastic conditions, 1 209 
mechamcal factors, 1 201 
physiological effect, 1 203 
program of treatment, 1 211 
references, 1 215 

response of pulse and blood pressure la 102 
patients, 1 212 
results of treatment, I 211 
m coronaiy disease, 1 212 
temperature, 1 200 
thermic factors, 1 201 
treatment of associated conditions, 1 210 
Cardiac mfarction and coronary thrombosis 
3 139 

blood chemistry, 3 118 
causes, 3 115 

blood-pressure, 3 115 
chemistry of the heart muscle, 3 119 
exertion, 3 US 
electrocardiogram, 3 115, 117 

signiffcance of changes In, 3 117 
illustrative case, 3 111 
pam, 3 118 

physical examination, 3 159 
prognosis, 3 110, 117 
references, 3 158 

table of clmical and laboratory data, 3 113 
treatment 3 112, 151 
adrenalm, 3 153 
alamne, 3 151 
ammoacids, 3 152 
atrmal, 3 153 
atropme, 3 153 
coramme, 3 153 
diet, 3 155 
digalen 3 151 
dilaudid, 3 153 

duration of rest period 3 156 
ephednne hydrochloride contramdicated, 
3 153 

follow-up record 3 157 
gelatm, 3 152 
glj cocoll 3 151 

mtraxenous cardiac tonics dangers of 
3 151 

management of metabohc disturbances, 
3 155 


Cardiac mfarction, treatment (Contmusd) 
massage and passive exercises, 3 156 
morphme sulphate, 3 152 
oxygen therapy, 3 151 
pantopon, 3 153 

passive change of position to proicnt 
congestion of the lungs, 3 155 
postponement of therapy interfering 
with recovery from acute myocardial 
mfarction, 3 155 

prevention of pulmonary edema, 3 151 
quinidmc, disadvantages of, 3 153 
Roches spaamalgm, 3 153 
subsequent management of patient, 
3 151 

adrenalm for heart block, 3 155 
aminophyllm, 3 151 
glycocoll, 3 151 

prevention of acute paroxysmal 
tachycardia, 3 155 
qmmdme, 3 155 

m premature ventricular contrac 
tions, 3 155 
rest, 3 151 

theophyllm preparations, 3 156 
vasodilating drugs, 3 156 
venesection, 3 153 
Cardiac murmurs, 3 159 
aortic, 3 165, 168 
arterial, 3 169 
contmuous, 3 169 
cntena for studymg, 3 161 
dehmtion, 3 159 
diastohc 3 167 
duration, 3 161 
effect of exercise, 3 161 
effect of posture, 3 161 
effect of respiration, 3 161 
friction rubs, 3 169 
functional, 3 163 
history of patient, 3 159 
illustrative cases 3 160 
intensity, 3 161 
location, 3 161 
mid-systolic, 3 167 
mitral, 3 163 167 
organic, 3 163 
pitch, 3 161 
pre-systohc, 3 167 
presence or absence 3 161 
pulmonary and tricuspid, 3 166 
quality, 3 161 
references 3 170 
systolic 3 163 

tune in the cardiac cycle, 3 161 
transmission, 3 161 
venous, 3 169 

Cardiovascular disease, basal metabolism in, 
1 66 
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references, 1 185 
rupture of heart, 1 178 
senes of 175 cases collected by Bright 
and Beck, 1 178 
sjinptoms 1 178 
types of injury, 1 176 

auncular fibnllation, 1 177 
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asymptomatic period, 2 251 
penod of injury, 2 250 
period of symptoms, 2 251 
treatment of, 2 252 

before onset of congestion or pain, 
2 249 

disease simulated by toxic goiter m the 
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in schistosomiasis 3 255 
in seicre dehjdration, 3 250 
cholera 3 250 
diabetic acidosis 3 251 
heat cramps 3 250 
hemoconcentration, 3 251 
in subacute bacterial eudocarditis 3 256 
incidence, 3 243 
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restnction of exercise and diet, 1 197 
Eigmficance 1 191 

small pulse pressure significance, 1 198 
symptoms 1 192 
treatment and prognosis, 1 191 
urmaiy casts, 1 197 
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